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( i ) 
PREFACE 
I t i s hoped that the folloviing pages w i l l analyse some of Medina's 
urban characteristics and suggest solutions to some of i t s problems. As 
the study area i s part of the developing world, i t was to be expected that such 
a study would be confronted with problems in obtaining the correct information. 
The lack of data was supplemented as far as possible by personal fieldwork 
carried out in 1972 and 197ii. Some information could only be obtained through 
personal contact with o f f i c i a l s in Saudi Arabia, and the author would have 
been helpless without their ready assistance. Of these, part icular thanks 
must go to the Ayn Az-Zarqa Administration, the Agricultural Bureau of 
Medina and the laboratory s taf f of the Science Department in Riyadh University 
whose specially prepared report was indispensable in the geological study, 
Thank3 are also due to the s taf f of the Geography Department in 
Durham University, and an especially grateful acknowledgement should be 
offered to Dr„ G.H. Blake, for his supervision and encouragement together 
with his endurance and constructive cr i t ic i sm were great inducements i n 
carrying out th is study. A particular mention should be made to the cartographic 
staff of the Geography Department in Durham University for devoting their time, 
s k i l l and interest to this work. F i n a l l y , deep thanks are offered to 
Mrs. M. Kimmitt for her help and co-operation in correcting my English and 
i n the typing of this, dissertation. 
This dissertation i s set out in s ix chapters, as seen in the Table of 
Contents. Associated i l l u s t r a t i v e material, including maps, photographs, t 
diagrams and sketches, i s incorporated throughout the work where necessary. 
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INTRODUCTION 
Although Medina has very ancient origins, few geographical studies have 
been attempted, even in modern times. This might be due to the continuing 
existence of tradit ional methods of geographical study in the area, which 
are content with describing and naming the valleys and mountains of the region 
Recently, some books and reports have been produced by various o f f i c i a l bodies 
and between the l ines of such reports i t is possible to find information on 
Medina. However, these reports are never updated, and this renders, their 
information out of date, and therefore not entirely re l iable . Also some 
documents which could prove valuable, part icularly in a study of land use, 
are inaccessible, as they are classed as confidential. 
The subject matter of this present work has a modest contribution to 
make to both the history and the present l i f e of Medina. I t w i l l concentrate 
on analysing the importance of the c i ty ' s location and i t s impact on the 
c i ty ' s growth and evolution. In addition several problems of growth are 
considered, such as water supply and transport, and their influence on the 
ancient townscapes of Medina. 
Since the commencement of Islam in 622 A„D0 the area has achieved great 
importance, being transformed from a small settlement on the old trade route 
between Yemen in the south and Syria in the north, to a capital c i ty of great 
religious significance, attracting the devotion of the whole Muslim world. 
Up to the present day Medina remains an attractive residential area for 
many devout Muslims, who wish to spend the rest of the ir l i f e close to the 
holy mosque, and to be buried in i t s ground. From late medieval times, the 
main urban area of Medina was enclosed by walls for defence purposes, and 
this restricted i t s outward expansion u n t i l recent years. 
Since the 1920's the unification of most of the Arabian Peninsula as 
the Kingdom of Saudi Arabia, and the resultant stable p o l i t i c a l situation 
together with the flourishing o i l economy have brought with i t great 
prosperity and growth of Medina. However, i t s importance as a capital city 
2. 
for the state diminished in the early Islamic era, u n t i l i t is now only 
an administrative centre for a d i s t r i c t of Saudi Arabia, and a service 
centre for a region of this d i s t r i c t . 
Medina has undergone great changes in i t s structure and physical 
appearance since the 19^0's, incorporating the introduction of some of the 
characteristics of developed c i t i e s , with wide streets and t a l l buildings, 
but the standard of design has s t i l l not reached that of western c i t ies or 
even other capital c i t i e s in the Middle East such as Beirut or Teheran. 
Sometimes the introduction of modern design has led to chaos in the city plan. 
The gradual need to extend the great mosque has been responsible for the 
fa i lure to preserve much of what is good in the old c i ty . 
Compared with other major Saudi Arabian c i t i es such as Jeddah or 
Riyadh, Medina i s in the second category of development, as these c i t i e s are 
of greater importance both po l i t i ca l l y and economically, and this makes them 
natural f i r s t recipients for every new development. 
3. 
CHAPTER 1. 
ASPECTS CF THE PHYSICAL AND HISTORICAL GEOGRAPHY OF MEDINA. 
1.1 Location and Si te : 
The Saudi Arabian p o l i t i c a l boundary stretches for a distance of about 
1,700 Km. along the Red Sea and runs from the Gulf of Aqaba i n the north to 
Midi town in the south, near the Yemen front ier . This coast and the series 
of mountains in the east are divided into three parts: Madian in the 
north, Asir in the south and Hijaz in the centre. Medina i s located in the 
la t ter divis ion. 
Some early Arab historians , such as Arram As-Salami argued that Hijaz 
extends from An-Nugrah in the east to Medina in the west, and from Al-Ula in 
the north to near Al-Qunfudah in the south,,'*" However, others suggested that 
one half of Medina i s in Hijaz and the other half in Tihamah (western coastal 
p l a i n ) . Some were very rad ica l , regarding half of Medina in the region of 
•3 
Najd and the other half in the Plain of Tihamah. I t appears that by Medina 
these historians meant the whole area, including settlements which have a close 
relationship with, or are under the jurisdict ion of Medina c i t y , or what i s 
now called Medina d i s t r i c t . Accepting this definit ion as correct, and after 
studying the topographic map of the area and from the meaning of the word 
'Hijaz 1 (which means a mountainous area which forms a barrier between Najd 
Plateau in the east and Tihamah Plain in the west), and the fact that the 
As-Sarat mountains extend behind Medina city for a good distance i n both 
directions, i t may be concluded that Medina i s in the middle of Hijaz. In 
relation to Medina d i s t r i c t , after considering the definition of the afore-
mentioned writers, i t appears that part of this d i s t r i c t (a width of about 
1^ 0 Km.) l i e s in Najd region, but the present-day definition of Medina d i s t r i c t 
allocates no part of i t to Najd region (see F i g . l . l ) . Thus the maximum width 
of Hijaz Province in Medina d i s t r i c t i s about 300 Km. Some western parts of 
Medina d i s t r i c t , such as Yanbu Al-Bahr and Umm-lajj, extend into Tihamah Plain 
for varying distances of between five to kO Km. 
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Medina i s the administrative centre of Medina d i s t r i c t , although i t i s 
very d i f f i c u l t to define Medina d i s t r i c t . There i s no o f f i c i a l definition 
and that shown in Fig .1 .1 does not imply o f f i c i a l endorsement; every 
ministry has i t s own definition according to the services which i t offers to 
the area, and our definition i s therefore only approximate. There are 92 towns 
and vil lages which are sa te l l i t e s of Medina for administrative purposes (e.g. 
Yaribu, Al-Ula, Mahd Adh-Dhahab, Al-Hanakiyah, Wadi As-Safra, Wadi Al-Foraa) 
and some towns such as Yanbu and Al-Ula have their own v i l lages . However, 
this study w i l l concentrate only on Medina City. 
The details of Medina's position are simple, but they have had a marked 
effect on i t s growth. The existence of mountains in the f a r north and sotith 
of the c i ty and lava flows on the east, west and south, played an important 
role in controlling the direction of the c i ty ' s growth, and also the type 
of buildings erected (as w i l l be explained in Chapter 5) . 
G.A. Shiber cites f ive reasons for the location of Arabian c i t i e s , ^ 
and these are useful in explaining the location of Medina: 
a) The presence of water for drinking, agricultural purposes and transportation. 
b) The incidence of a market on a cross-roads situation. 
c ) A his tor ic presence of a c i t y . 
d) A resort, or defence s i tuation. 
e) Religious significance. 
These factors might also be applied to many non-Arab towns, but every one 
of them applies with regard to Medina's location. I t has good water resources 
(as w i l l be explained in Chapter 2) . Medina was located on an important old 
trade route between Yemen in the south and Syria in the north, a situation 
which, since early times has led to a flourishing trade in the area, and this 
consequently led to an observed increase in population and revenue. Such 
increase led to the eventual evolution of markets and the establishing of 
trade agents resulted in the gradual growth of the c i ty . The c i ty is bounded 
by mountains and lava flows which form natural defences; for example, at the 
time of the prophet Mohammad, when Medina was attacked by tribes from Mecca 
in 627 A.D. , the invaders were prevented from entering the c i ty by the 
d i f f i c u l t topographic circumstances. The most important factor in Medina's 
location i s the religious significance wMtah is the reason for i t s prosperity 
and survival . Medina was only a small settlement in the pre-Islamic era , but 
had grown enormously by the commencement of Islam in 622 A.D. Even after the 
sh i f t of p o l i t i c a l power to Damascus in 66l A.D., . i t retained i t s religious 
importance and continued to attract the attention of millions of Muslims 
because i t houses the prophet 1s grave. 
Nowadays, the topographic features are of no great benefit for defence, 
but there i s no doubt that these factors influenced Medina's original s i t ing , 
and that i t s location has proved of immense value for development. As i t i s 
an important road halt between Syr ia , Lebanon and Jordan and the northern part 
of Saudi Arabia and other parts of Hijaz , the d i f f i c u l t i e s facing the con-
struction of roads between these areas were to a great extent overcome, and 
this proved benef ic ia l to the area, as with i t s position approximately midway 
between such areas i t became an important overnight stopping place for trave l l ers . 
The ci ty has been developed as a unit since the commencement of Islam 
in 622 A.D. (although, as w i l l be explained la ter , i t had i t s origin several 
centuries prior to this date) on a relat ively f l a t area, decreasing gently 
northward. Most of the built-up area of Medina l i e s at an altitude of 
between 600 - 6o£ m., r is ing to about 620 m. in the south and decreasing to 
598 m. in the north (see F i g . 1.2). The three valleys which are close to the 
c i ty are Qanat, Aqiq and Bathan val leys . The continuous built-up area of the 
city has expanded to the rim of the f i r s t two valleys and penetrated to the 
t h i r d , which i s now roughly in the centre of the built-up area. Medina i s 
sited at a topographical and geological structure of some complexity, as w i l l 
be seen la ter ; this structure greatly influenced the choice of building 
materials in both ancient and modern times, and has also influenced the 
distribution and composition of Medina's water resources, on which the 
Fig 1-2. PHYSICAL SETTING OF MEDINA 
i^O ^— 
Mountain! 
j&i&SiSss&s Limit of Recent Baealt Outcrop 
Built-up Area of Medina 
3 Valley* 
6 0 0 — Contour! in metres 
Main Road* 
Location of the First Settlement 
in the Medina Area(Yathrib) 
Sources:- (I) Based on the Ministry of Agriculture and Water Map, 1968, Riyadh. 
(2) Based on the Ministry of the Interior Map, 1964, Riyadh. 
(3) Based on the Description of Al-Ansari, Abdul Kaddus, 1969, 
Bain At-Tarikh wo Al-Athar, Beirut, p.67 
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urban area depends. 
Another facet of Medina's s i t e - i t s climate - has influenced the 
development of both old and modern parts of the c i ty , especially the planning 
of the old c i ty . Medina l i e s in a tropical area of high summer and low winter 
temperatures; the r a i n f a l l fluctuates from year to year, and also within the 
rainy season (winter and spring), sometimes coming at the beginning and 
sometimes at the end of this season, and this makes cultivation in the area 
total ly dependent on ground water supply, and not on r a i n f a l l . Rain sometimes 
comes sudennly, and short periods of intensive r a i n f a l l often cause flood ; 
damage in the valleys and results in crop damage and may also disrupt commun-
ication between different parts of the c i ty , Since the 195>0's, the construction 
of dams and bridges in the area has decreased the effect of flooding in the 
val leys. The r a i n f a l l i s accompanied by thunderstorms caused by a ir depressions 
on the east of the Mediterranean attracting a i r masses formed in the east and 
middle of Europe, where the humidity and the temperature of i t s lower a ir 
layer increases, causing the sudden rain which reaches Medina. Rain rarely 
f a l l s i n summer in Medina, except as the result of the Sudan depression as 
was the case in 1961 when 1 mm. of an annual tota l of U£.3 mm. f e l l in July, 
and in 1968 when h ™. of the annual t o t a l of 72 mm. f e l l in June.'' 
Medina i s an inland c i t y , about 27? Km. from the Red Sea, which has some 
influence in decreasing the high summer temperature in the coastal areas. 
The maximum breadth of the Red Sea i s approximately 1*00 Km. and this would 
appear to be too narrow to influence areas so far inland, in addition to the 
mountain series which l i e s along the eastern edge of the sea, and limits the 
extent of the sea's influence. Medina may also be exposed in winter to cold 
continental winds. Air masses of high pressure which form over the Atlantic 
(the Azores) often extend towards the Mediterranean in summer, and sometimes, 
attracted by the low pressures developing on the east coast of Saudi Arabia,^ 
are carried to Medina. 
7. 
The hot period lasts from June u n t i l September, and the maximum temper-
ature has reached 1|6°C and occasionally h7°C. The cold period extends from 
December to February, especially in January. Sometimes the lowest temperatures 
are recorded in February, as was the case in 1968 when i t reached 5°C. There 
are wide variations between day andnight temperatures, the night i s relat ively 
cold, even in the summer season, and this makes the temperature at night in 
summer similar to the coastal c i t i e s such as Jeddah or Ras Tannurah. But 
the diurnal range i s high in Medina, often reaching 13°C when the sky i s 
c lear , but does not exceed 7CG in the coastal c i t i e s . For most of the 
year the sky i s c lear , although completely cloudy days have been recorded. 
I f these cloudy days occurred in summer (8 days of a to ta l of 32 in 1968, and 
•7 
1 day of a total of 11 in 1972) i t can prove uncomfortable, especially for 
those who have no a i r conditioning, and who are accustomed to sleeping on the 
roof of the house, as the clouds prevent the radiation of heat absorbed by 
the earth during the day. 
Some of the wealthier Medinese hire farms around Medina for the summer 
period,where the atmosphere i s more relaxing, in order to enjoy the cool 
a i r and at the same time benefit from the summer f r u i t s . The development 
of the built-up area of Medina in recent years has had a great effect on 
the natural physical environment and local climate. The expansion of the 
urban area on agricultural lands has reduced the green land used by Medinese 
to avoid the excessive summer heat. The covering of large areas inside the 
city with asphalt or concrete has increased the surface available for 
absorbing heat and reduced i t s ab i l i t y to absorb rain water, and this ;nakes 
walking at noon in summer very uncomfortable; the municipal authorities 
have planted trees around the main streets of the city in an attempt to 
reduce the discomfort to pedestrians. 
Medina's climate can be said to be a 'medium climate', somewhere 
between the inner continental and coastal continental cli-nates. This i 3 
borne out by the fact that the summer temperatures in Medina do not reach 
those of Riyadh, which i s further inland on almost the same latitude. In 
winter, the temperature is not as low as that of Riyadh, as Medina, unlike 
Riyadh i s sometimes influenced by the sea. 
In relation to the effect of climate on the planning of the old c i ty , 
this can be observed in the narrow streets and houses, which have small 
openings in their walls . Some writers have said that Arab c i t i e s grew 
g 
up haphazardly, but i t appears that this i s not s t r i c t l y true, and the 
planning of Arab c i t i e s has rat ional i ty . Medina provides a very strong proof 
of this point. 
The narrow streets with high buildings enable people to walk in shade 
for the best part of the day (an important factor in an area where the summer 
temperature reaches ii7°C), while s t i l l allowing the sunlight to penetrate into 
the street (see Plate l . l ) . Some streets are partly roofed, and may even be 
bui l t over by the houses, to form what are called "Sakifa" or penthouses (see 
Plate 1.2), and this ensures that part of the street i s alyays in the shade. 
Also, the narrow streets have a further sociological and psychological 
advantage since people can easi ly meet each other, and this makes soc ia l 
contact easier than in areas with wide streets; people often greet each 
other in the narrow streets. I t i s a good place for children to play, since 
open spaces outdoors are rare in the old c i ty , and this further improves the 
close relationship between people who l ive in certain quarters or avenues. 
The adjacent houses f a c i l i t a t e close contact between famil ies , especially 
the women, who spend many hours talking to each other from windows or from 
the rooftops. The closed vistas in old streets are more comfortable psycho-
logica l ly , as the pedestrian can see new sights or meet people on every other 
bend (usually no more than 300 m. apart) , compared to the long, boring, open 
plan of modern streets , where focal points are far apart. 
One of the devices adopted by city dwellers to deal with the local 
climate i s the direction which the front of their house faces. In the 
very old part of Medina (to the east of the mosque), most streets face an 
east-west direction, as the most frequent direction of the wind during the 
9. 
year is . south-west (Fig .1 .3) . Houses face north as the wind i s cooler than 
that from the south, which is invariably dry and hot when i t reaches Medina, 
as i t drops i t s moisture in the south of Arabia. With the expansion of the 
old c i ty , streets grew in every direction and the severe effect of the strong 
winds or storms which blow were alleviated by making bends i n the s treets . 
The older houses usually have small windows, and the larger ones have l a t t i c e -
work to protect the house from the heat, as well as preventing women being 
seen by strangers passing in the street . 
Climate has also influenced the thickness of walls in the old houses 
some of which are as thick as £0 cm. in order to insulate houses from extremes 
of heat and cold. Therefore, a much greater area of land was required for the 
old houses compared to modern dwellings with the same internal area. F ires 
can be used to provide extra heat in the house during the winter, but in 
summer people depend on natural methods for cooling the a i r inside their homes 
such as a thick roof or courtyard. 
Nowadays modern buildings have no courtyard, instead they have open 
balconies and large, outdoor openings. I t may be s ignif icant here to mention 
that almost a l l mosques in Medina s t i l l preserve the pr inc ipal idea of a 
courtyard surrounded by roofed columns where people perform their prayer 
ceremony, and this might be due to the fact that mosques always need more space 
to accommodate people who wish to perform the ir evening prayers in the cool 
open a i r in the courtyard. However, the modern building materials make such 
mosques very hot during the day in summer. The continuing use of these court-
yards in Medina's mosques gives the c i ty a special characterist ic over other 
c i t i es in Saudi Arabia such as Riyadh, where some new mosques have been bui l t 
without courtyards, and where in summer evening prayers can be performed on 
the rooftop. This could be explained by the very arid climate in Riyadh, 
which combined with the modern building materials makes s i t t ing in the 
courtyard unbearable. Another possible factor in Medina i s the moisture, 
due to the close proximity of groundwater (at depths between l£m and 3f?m.) 
compared to Riyadh (with depths of 30m. to 60m.). For th i s reason, in 
igl-3 WIND ROSE FOR MEDINA IN 1969. 
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Riyadh, mosques and sometimes houses, have underground rooms or cellars 
which are used i n winter, as they are warm, whereas such rooms are used i n 
summer in Medina, as they remain cold. 
The growth of the old c i t y of Medina was thus f a r from haphaeard, but 
was directed by various factors, one of which was climate. Before building his 
house, a man must take account of the width of the adjacent street and the size 
of openings in his house. The si tuation of haphazard growth might apply on 
the new peripheral settlements, but this w i l l be explained la te r . Lewis Mumford 
suggested that the organic growth of a town may be a reason f o r i t s having 
irregular shape (e.g. oval or multi-sided),^ but in relat ion to Medina, the 
early oval shape was the subsequent result of the general shape of the hollow 
i n which i t grew up. 
Some modern architects have copied building styles from the west and 
t r i e d to u t i l i z e them in Medina, without any thought being given to the 
variations in.cl imate. In Europe, f o r example, cold weather prevails f o r 
most of the year, and people there build large windov/s to l e t i n as much heat 
and l igh t as possible, but in Medina, and i n the whole of Saudi Arabia, i t i s 
normally hot. Some have t r i ed to apply the American style of large glass 
windows or walls, especially i n offices and schools, but th is style of building 
is unsuitable, as glass walls le t in about ten times more heat than solid walls , 
and this can make schools unbearable f o r children i n summer. The use of "brise 
s o l e i l " would reduce the amount of heat by one t h i r d , but i t i s clear that 
the American style of building i s not suitable f o r Medina, but i f the spec-
i a l i s t s considered the climatic factor along with the t rad i t iona l way of l i f e 
i n the area, i t could be possible to produce suitable plans with d i f ferent 
concepts to those of the west. 
1.2 Geological Background; 
Geology is of great significance because i t helps to define the r e l i e f 
of the area, and consequently the effects of that r e l i e f on the economy and 
social l i f e of the area. There i s a relationship between the geological 
features of any area and i t s mineral resources, i t s underground water and 
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the type of s o i l . A l l these are economic resources which man t r i e s to under-
stand, as they have a great ef fect on his l i f e and development. 
Most of the bui l t -up area of Medina l ies i n a quaternary hollow extending 
towards the south, bounded from east, west and south by basalt. This hollow 
consists of shallow gravel, clay and s i l t , and th is formation stands on 
calcite rocks i n some places. I t is local ly called "Jessah", and i s the 
water bearing formation of the area. Around the quaternary hollow there are 
several geological formations, as shown in Fig. l . h , which include the pre-
Cambrian Shammar Rhyolite formation (Sr), with f lows, t u f f s and breccias, 
some welded and horizontal or gently folded. The (Sc) formation consists of 
pre-Cambrian Scricite-Chlorite Schist. The (Qu) formation consists of gravel, 
sand, s i l t and clay which basically originated from fragmented debris washed 
out towards the valleys from pre-Cambrian and ancient lava formations. 
Ei the west of Medina there are inferred thrust fau l t s in the shape of 
a semi-circle. The direction and slope of i t s rock i s east and south east. 
In the north of the c i ty there are some saline f l a t s , "Sabkhah", with muddy 
sand and clay, which is t o t a l l y unsuitable f o r cul t iva t ion . In the f a r 
west of Medina and in the north of Auhud mountain, there is an ancient 
formation of andesi^e (ha) which includes trachyte, some rhyoli te and 
phonolite. The rocks here are metamorphosed on a large scale and have f ine 
grains. In the f a r south of Medina there are t e r t i a ry and quaternary form-
ations (QTb) of basalt and andesite. I t includes basic flows with phenocrysts 
of o l ivine and labradorite and modules of epidote, chlori te and zeolites. The 
area of th is formation is caleed Harrat Rahat, and i t extends towards the north 
l i ke two arms embracing the quaternary hollow from the east and west. The 
eastern part is called Eastern Harrah or Harrat Wakim, and the western part 
is known as Western Harrah or Harrat Al-Wabberah. I t can also be observed 
that the Vfestern Harrah is narrower than the Eastern Harrah, which extends 
deeply into the east, para l le l to the northern p la in . 
The most recent outpouring which has occurred several times i n Medina, 
i s black and has grey, f ine grained basalt; the last outpouring occurred i n 
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the 13th Century. There are layers of t u f f s and scoria mixed with yellow 
and white clayj the basalt i s very thick i n some places (up to 200m. i n 
places i n the south of Medina) and the sub-basalt alluvium exists everywhere 
except local ly above some basement peaks. Prom these comments i t can be seen 
that the geological formations of Medina are somewhat complicated, and have 
affected the urban area i n a number of ways, which are discussed below. 
1.2.1 Economic Geology; 
In Medina there are many minerals, especially in f a u l t areas where the 
sediments gathered between igneous and metamorphic rocks, as can be seen to 
the west of Medina. As a result of high pressure and heat the sediments 
metamorphose to form new kinds of rocks. The economic value of these minerals 
is minimal as they are not found in s u f f i c i e n t l y large quantities to be econ-
omically useful f o r establishing modem industry. 
Gold was mined fo r many years i n Medina from veins i n Auhud mountains. 
Nowadays gold is very expensive to exploit and i t s revenue does not cover the 
cost of production. Other minerals., such as tho r i t e , f l o r i t e and aenotime are 
found i n the west of Medina,^" and there are some precious stones in the 
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Auhud mountain nort>i of Medina, such as Meryls and Emeralds, which are 
sometimes set into rings and sold to v is i tors and pi lgrims. 
Non-philsic minerals are also found i n Medina, in the south west of the 
c i t y , about half an hour's journey by car on an unpaved road - there is some 
marble i n Aar mountain, but i t is not white, i t i s almost yellow with black 
veins. In the south of Medina there i s a white mountain called "Motwahij" 
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(the twinkling mountain) which i s surrounded by black and red mountains; 
i t s rocks consist of marmorized limestone and i t i s unfolded and lobated, 
taking the shape of diamonds. The lobes are called Medina stones, and gold-
smiths set stones from these rocks into rings to s e l l to v i s i t o r s . In the 
south also and i n the (Sr) formation, red and green tuffaceous slate or shale 
can be found introduced in flows and agglomerates, and often Medinese v i s i t 
th is area to collect this slate t o use f o r roasting meat f o r a t r ad i t iona l 
dish. 
The Silea and Solia mountains l i e i n the middle of Medina. According 
to a report from the Science College laboratory on samples selected i n the 
f i e l d , the rocks are f r a g i l e , and of the Basalt-Dubase fami ly i which are 
found both underground and at ground l e v e l . ^ The minerals are characterised 
by f ine features; according to i t s geological s i tuat ion, i t stands on rocks 
from the t e r t i a ry age, and consists of: 
a) Plagioclase (labroadorite and byloni te) , about 70 - 80$. 
b) Pyroxene (Augite) - about 10 - 1$%. 
c) Iron and litanum oxides ( i l tureni te and magnetite) - about $ - 1%. 
After the i r shape was modified, these rocks were used i n street paving, 
decoration of buildings, facades, making stone handmills and f o r l i n i n g ovens. 
Abdul Kaddus Al-Ansary has mentioned that there is a poss ib i l i ty of f ind ing 
the raw materials f o r cement i n the Silea m o u n t a i n s h o w e v e r , according 
to the previous analysis, i t appears that there would be no poss ib i l i ty of 
manufacturing cement there, as there i s no sulphur or other basic materials 
used i n the manufacture of cement. 
There are several quarries around Medina used fo r obtaining flag-stones 
f o r paving streets or indoor corridors. Mud fo r bricks is p l e n t i f u l i n the 
courses of the val loys , and these materials were adequate f o r the climatic 
and social requirements. For example, bricks produce a thermal iner t ia in the 
summer to provide a cool in te r io r inside which l i f e remains happy and tolerable. 
The t r ad i t iona l building materials encouraged more horizontal extension of the 
c i t y , but a f te r the introduction of modern materials (e.g. concrete), the c i t y 
extended both ve r t i ca l ly and l a t e ra l ly . I t became possible to construct 
houses several stories high, occupying only a small area, whereas the t rad-
i t i o n a l materials required a large area f o r a re la t ive ly small house. The new 
materials also present their own problems, fo r example, l igh t walls enable 
the sun to heat the indoor rooms; i t i s d i f f i c u l t to l ive i n houses such as 
these without a i r conditioning, which has only recently become popular i n Medina. 
Some people have compromised by building the ground f l o o r with t r ad i t i ona l 
materials and the f i r s t . f l o o r with cement bricks (Plate 1.3). This counnter-
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acts the severe summer climate as people can remain on the ground f l o o r i n 
the summer, and move to the upper f l o o r in the winter. Cement bricks were 
used i n the next f loo r as they are stronger than mud br icks , and allow larger 
rooms than are possible with stone; this method is usually employed by less 
wealthy people, whereas the r i ch would probably u t i l i s e modern materials f o r 
the whole house, and then have a i r conditioning or e lectr ic fans ins ta l led . 
1.2.2 Geology and groundwater resources i n Medina. 
Underground water i s the main source of Medina's water supply. Rainfal l 
i s irregular and varies from year to year, and also during the rainy season 
i t s e l f ; f o r example, the t o t a l annual r a i n f a l l was only 11 mm. in 19&2, but 
reached 103.8 mm. i n 1971."^ Such f luctuat ions, along with periods of no 
ra in , make i t impossible to rely on surface water to supply the demands of 
the urban area, and thus i t became necessary to rely on underground water. 
I t therefore becomes imperative to study the geological formation which contains 
the water and which allows i t s ^ i n f i l t r a t i o n . I t i s well-known that igneous 
rocks and unwelded clay formations which have low permeability allow no water 
to pasfe-:through, whereas the arenaceous, argillaceous rocks and limestones 
allow water to f i l t e r through. I t i s clear from the geological description 
of Medina area already given that most of the urban area is i n a sedimentary 
zone, standing on a precambrian basement (Arabian Shield), and a large volume 
of subterranean water can be found i n several traps standing on igneous rocks. 
Sometimes the alluvium water bearing formation is squeezed between the pre-
Cambrian basement and more recent t e r t i a ry or quaternary outcrops, as i s the 
case in the south of Medina where most of the c i t y water supply comes from. 
This subject w i l l be more f u l l y explained i n the next Chapter. 
Most of Medina's bui l t -up area l ies i n a re la t ively concave zone and 
as a resul t , the subterranean water is generally not very f a r from the surface. 
In some places, especially in the centre of Medina c i t y , there are solid eocene 
limestone or calcite rocks which contain a good amount of water at about U - 10m. 
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depth, and above the limestone rocks l i es a clay deposit. Extensive use of 
th is water i n recent years has caused i t s depth to increase to about 15m., 
and th is supply is now inadequate. 
In the north of Medina, where there is sand and gravel deposit, water 
is trapped on igneous or metamorphic rocks. Sometimes water can be found i n 
fau l t s through igneous rocks near Auhud mountain and also i n the fa r west of 
Medina, through metamorphic and crystal l ine rocks. In some places there are 
natural ve r t i ca l obstructions (as i n the north west of Medina), which stop 
water i n f ron t of them, especially i f the sedimentary layers are sloping, 
and sometimes water trapped i n these slopes emerges as a fountain. U n t i l the 
19^0's there were some perennial and some seasonal fountains i n Medina, caused 
by the a b i l i t y of the layer to hold the water; the fountains i n lower places 
are perennial, while those i n high places only have water i n the rainy season. 
However since the 19li0's with the tendency of the local climate to be drier 
due to general changes i n the extending of the world climatic regions, and 
due to the increasing use of ground water, Medina's fountains have now 
become ext inct . 
1.2.3 Soils; 
There is a close relationship between geological structure and the 
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types of s o i l in the Medina area, which can be divided i n t o : -
a) Heavy argillaceous s o i l : This s o i l can be found i n the south of Medina 
i n Koba, Al-Awali and Korban areas; i t contains some sa l t , but is easy to 
reclaim. 
b) Arenaceous s o i l ; Gravelly sand prevails in th is s o i l which can be found 
in the west (Abiar A l i area) and north west of Medina (Sultana area). I t is 
non-arable land due to the absence of two important components - clay and s i l t , 
in addition to the fact that w a ter quickly percolates away without allowing 
plants su f f i c ien t water to sustain l i f e . 
c) l ight yellow argillaceous s o i l ; This type is found i n areas such as 
Al-Uyon and Sayyed Ash-Shohada, north of Medina. I t contains some loams and 
i s therefore suitable f o r agr icul tural purposes. 
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d) A l l u v i a l So i l : This type of s o i l can be found on the banks of valleys 
such as Aqiq and Qanat valleys; the s o i l is f e r t i l e as i t i s renewed every 
rainy season by the addition of new a l l u v i a l deposits. Sometimes i t is found 
on unstrategic locations, where i t is threatened by flood or i s considered 
as azonal s o i l , as i t s depth and p ro f i l e are not f u l l y developed (e.g. upstream of 
the Aurwah dam). Often farmers collect this s o i l to reclaim their land. At 
the courses of valleys where there are particles of volcanic lava, as i n Koba 
area from the south of Koba mosque as f a r as Bathan valley in the south of 
Medina, land is f e r t i l e and extremely suitable f o r farming, as i t contains 
clay and s i l t and i s f i n e grained. 
e) Saline s o i l ; This type of s o i l is found i n an area between the north 
of Silea mountain and the south of Al-Ayon area. I t is low land where water 
has seeped through from the surface and collected. After r a i n f a l l , water 
again rises to the surface by capil lary action, and dissolves the so i l ' s 
sal t ; th is ascending water evaporates and the salts stay on the surface, 
making the s o i l useless f o r agriculture as the local r a i n f a l l i s not su f f -
ic ient to leach out the sa l t . This area was, u n t i l recently, unsuitable f o r 1 
building purposes because deep foundations which were necessary were not 
economically feasible. 
The preceding dis t r ibut ion of s o i l types has certain consequences. As 
these types were only small local areas they did not appear on s o i l maps, 
as they were considered as part of the desert s o i l which applies to most of 
the country. However, i t can be said that the surface layers i n Medina area 
consist of loam or s i l t y loam, or sand gravel, in addition to the barren 
rocks. Deeper down, the s o i l becomes gravelly, with clay loam in individual 
sectors. In the south of Medina there i s normally no sand, possibly due to 
the width of the old rocks which change to loams or clay by normal erosion. 
In some places a s o i l p r o f i l e shows a low location as i n the edges of 
valleys, and th i s appears to be due to the remains of the active erosion 
from the rocky sides being deposited over a period of time i n the sand. The 
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drainage deficiency is low i n the south of Medina compared with the north, 
due to the height of the southern area, and th i s makes most land i n the 
south suitable f o r agriculture, except i n some rocky areas where there i s 
a s o i l deficiency. Most of the central urban area l ies on heavily textured 
s o i l which i s moderately suitable f o r cu l t iva t ion , but which was farmed u n t i l 
the 19^0's when the growth of the urban area brought farming to a ha l t . 
1.3 Topography of Medina: 
The topography of Medina i s closely associated with i t s geological 
structure. I t is clear from the previous geological study that Medina's 
geology is complex, and this is reflected i n i t s r e l i e f . Broadly speaking, 
Medina l i e s at a low alt i tude (£98 - 620m. sloping gently, especially on 
the tabular land, towards the north, but often with an abrupt slope i n the 
f a r south of Medina on the lava flows) in comparison with i t s surrounding lava 
flows and mountains (Fig. 1.2). The maximum alt i tude on the basalt is about 
1,100m. above sea-level in the centre of Harrat Rahat in the south-east of 
the c i t y , and the mountains are higher, as w i l l be explained later . As a 4 l t j E , 
result of the higher land around Medina, several valleys flow towards or l i e 
near the urban area, and this valley system was several times modified by 
quaternary basalt eruptions i n the past. Downstream from Medina ( in the north) 
where the main valleys of Medina converge at the Rassi mountain, about 3 Km. 
north of the c i ty centre, t o form Al-Hamd valley which flows i n one course 
to the north, the area becomes a wider section on the northern edge of the 
c i ty - about 7 - lOKm. wide, whereas the maximum width of the valleys before 
they jo in only ranges from 0.5 - 3Kin. 
The important factors vhich have affected the r e l i e f of the area can 
be summarised as fo l lows: -
a) Thrust f a u l t s , eruptions and subsidence which occurred i n the old 
formations, result ing i n a series of mountains and valleys forming between 
them. 
b) Volcanic ac t iv i ty which accompanied f a u l t movements, resulting i n vide 
lava flows (Harrat). 
c) Erosion and deposition factors which removed materials from the 
mountains or high lands and deposited them i n the low lands and along the 
val leys. 
I t i s appropriate to study the effects of these factors on Medina's 
r e l i e f , and the following geomorphological aspects have been observed. 
1.3.1 Mountains; 
Mountains i n Medina are very old (from the Arabian Shield) and were 
affected by erosion many years ago before the area was subjected to the 
t e r t i a ry age ac t iv i ty which accompanied the emergence of the Red Sea. Medina 
actually l ies i n a f e r t i l e oasis and is embraced by two main mountains; Auhud 
from the north and Ayre i n the south, which l i e about l6Km. apart. As mentioned 
above the land slopes from south to north, and i n a cross-section from east to 
west i t can be seen that the land rises i n the east and west of the c i ty due 
to the effect of the lava f lows, the Western Harrah appears t o be higher than 
. l i t 
the eastern (Fig. 1.5). This can be seen more clearly from the contour 
height lines i n Fig. 1.2, where high points can be observed in the Western 
Harrah which are not seen i n the Eastern. 
The average height of Hijaz or Sarat mountains around Medina ranges 
between 1,000 and 2,000m. above sea l eve l , and there are some places where 
the crest l ine rises to over 2,000m., e.g. Al-Ahamidah mountain on the road 
to Jeddah. The Sarat series slopes steeply towards the west and gently 
towards the east. I f only the Medina area is considered th is phenomenon is 
not apparent, as most of i t l ies i n a plain where the land slopes towards 
the north and is surrounded by mountains and lava flows on nearly every side, 
and re la t ive ly steep slopes are found on a l l these sides towards Medina. 
The f a r south west of the area is the lowest of the high lands and does not 
reach a height equal to the south east, but i t is a rugged area, with many 
dangerously sharp rocks which make walking d i f f i c u l t and sometimes impossible. 
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1.3.2 The lava flows "Harrat" (p i . of Harrah). 
Medina Harrat is part of Rahat Harrah i n the south. Made up of lava 
and volcanic rocks i t stands i n some places on ancient rocks and i n others 
on sedimentary rocks. The volcanic outpouring continued at intermittent 
periods u n t i l the 13th century A.D. I f we examine the geological or topo-
graphical maps of Medina i t is evident that i t i s situated between two arms 
of Harrat which embrace i t from the east, west and south. The eastern part , 
or Eastern Harrah, is very Inrge (the ra t io between the sizes of the two 
Harrah is approximately 2:20 Km.). These two Harrat l i e on the outskirts of 
the c i ty and were settled i n earl ier and present times by d i f fe ren t t r ibes , 
f o r d i f ferent motives. In early times, the mountains were useful f o r defence 
purposes, but nowadays the choice i s governed by economic factors . 
More recently, immigrants have settled i n these areas where land is 
cheap or f r e e , and away from o f f i c i a l res t r ic t ions . These people come from 
the country and bui ld t he i r f l i m s i l y constructed houses or shacks during the 
weekend, without obtaining o f f i c i a l permission, and this often makes east 
and west Harrat look distorted, and creates uncontrolled urban growth in Me41pa«t.f < 
as the ear l ier restrict ions on uncontrolled growth due to natural and social 
conditions such as climate and local food production do not have a very great 
influence at the present time. This gives Medina a s imi la r i ty to other 
eastern c i t i es such as Ankara in Turkey, where many uncontrolled settlements 
(gecekondor) grew outside the la*; and caused problems f o r the authorit ies. 
Improvement in the economic status of an immigrant may lead him to replace 
the shanty by a more sol idly b u i l t house, and this results i n a mixture of 
shacks and sol id structures. By employing modern building techniques, i t 
would be possible t o construct a planned settlement on these Harrat. 
1.3.3 The Sedimentary Area: 
These areas consist of f ine or coarse deposits, i n direct contrast 
to the rocky texture of the previous two kinds of topography. This structure 
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can be seen i n the north of Medina and i n the central urban area. This area . 
i s the ground f i e l d penetrated by valleys from di f ferent directions, although' 
parts of the i r upper courses pass through basalt and rocky land which is 
not deeply gashed by the valleys. Near the mountains the land consists of 
sand or loamy sand, but i n the valleys there is clay an3 loams. The width 
of th is area i s about 10 Km. in the north of Silea mountain and af ter 
about 2Km. i t gradually becomes narrower as one goes further northwards. 
The valleys here deposit some of the i r sediments carried from upstream or 
some of the debris eroded from the local mountains, making the banks of 
these valleys of great value agr icu l tura l ly , especially when the land is 
f l a t . Medina's valleys have no permanent streams, as they are completely 
dry except f o r a few days each year when flooding occurs,, The most 
important valleys are the -Aqiq, Bathan and Qanat valleys. Some of these 
valleys flourished in early times, such as Aqiq valley which had many 
palaces i n the early Islamic period, and though i t s t i l l has soms public 
coffee houses, i t i s not quite as at tractive as before. U n t i l only ten years 
ago, Bathan valley and Ranona, which can be considered as one of i t s t r i b - '* 1 1 
utaries, threatened to f lood Medina every rainy seasonj af ter the construction 
of bridges inside the c i t y and a dam i n the upper course of Bathan valley in 
1966, this threat was eliminated. 
To summarise, i t would appear that the topography of the north of 
Medina offers great scope f o r agr icul tural development, the main obstacles 
being the lack of surface water and the sa l in i ty of the ground water. In 
the south, west and east of the c i t y , the broken land has many disadvantages, 
l imi t ing any hope of extension of individual farms, except i n the small 
sedimentary areas between the lava formation. The topographic conditions 
l imited the expansion of the urban area and caused i t t o extend along valleys 
and f l a t areas which have a north-south direct ion adjacent to them. For 
this reason, the main modern streets of Medina follow a similar direct ion, 
as do the new planned avenues recently constructed. Koba Street in the 
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south of Medina and Sayyed Ash-Shobada, Sultana and Al-Matar streets i n 
the north are examples. Peripheral topographic characteristics, such as 
mountains and lava flows are important elements which l i m i t the sound 
planning of areas growing up on them. 
l . U His tor ica l Resume: 
This section depends largely on Arabic history books or non-Arabic 
l i te ra ture whose or ig inal source was Arabic. Some events are d i f f i c u l t to 
pinpoint exactly i n time, because there is no fresh h i s to r i ca l evidence, 
therefore these dates w i l l only be approximate. 
According to the legends of several history_bqoks, Medina was settled 
a f te r the global deluge, at the time of the prophet Noah. I t i s said that 
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Noah was born in 2,970 B.C., and l ived f o r 350 years af ter the f lood to the 
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age of 950 years. The prophet Abraham and his son Ishmael l ived at the 
beginning of the second millenium B.C., and b u i l t the Kaaba (the house of 
God towards which ^s l ims turn their faces at prayer time) at Mecca, but 
their descendants were driven out by Amalekites i n the la ter years of the 
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second millenium B.C. The A b i l , a branch of the Amalekite t r ibe who came 
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or ig inal ly from Syria and Mesopotamia, founded a c i t y to the north of the 
early Islamic c i t y . I t is therefore possible that Medina might have been 
settled i n the second half of the second millenium B.C. 
Yathrib was the name of Abi l ' s son, so the new site f o r their settlement 
was called Yathrib. The Amalekites were the f i r s t people to cultivate the 
land and plant palm t r e e s . ^ Yathrib was mentioned i n Ptolemy's books and 
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was named Iathrippa. The wri ter Abdul Kaddus Al-Ansary has pointed out 
that acoording to the ear l ier Arab wri ter As-Samhudi who l ived in the 15th 
Century A.D., th is ancient name actually referred to an area extending from 
Qanat valley in the east to the edge of Al-Jorf area in the.west of Zabalat 
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Az-Zaj in the south, and the groves known as Al-Male i n the north. (see 
Fig .1.2). The exact location of Zabalat Az-Zaj and Al-Male are now 
unknown, but Zabalat Az-Zaj may have been an old suburb or a vi l lage which 
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extended from the north of Silea mountain in the north west of Medieval 
Medina as f a r as Qanat val ley. One reason f o r suggesting that i t was a 
.suburb or v i l lage was that As-Samhudi once reported that there was a market 
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i n Zabalat Az-Zaj which was near Yathrib in the pre-Islamic period, and 
th is market indicates an urban settlement» The Al-Male could be some of the 
Al-Ayon groves i n the north west. The name Yathrib was la ter used f o r a l l 
the su;-rounding areas including the si te of the present Medina„ 
I t is d i f f i c u l t to estimate the time at which the Jews migrated t o 
Medina, as the only available information is from fables in history books. 
These books refer to the Jewish settlement in Medina on two occasions, but 
not coincidentally. The f i r s t time was supposedly when the Amalekites 1 t r ibe 
transgressed the laws of God in Hijaz, and the prophet Moses (who possibly 
lived between .1^ 71 and l l i ^ l B.C0)sent a Jewish army to punish them j some of 
28 
the Jewish soldiers from this army were said to have settled in Medina. I t 
i s known that Moses1 Pharoah ruled i n Egypt about 300 years af ter the end of 
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the Amalekites reign, which ended i n 1703 B„C. The f i r s t settlement of 
Jews in Medina may thus have taken place in about the l l j t h Century B.C., when 
the influence of Moses spread to Syria and Madian in the north of Hijaz„ The 
Arab scholar Ibn-Kholdon who lived between 1332-1U06 A 0D 0 mentioned t h i s , 
but he was doubtful about the information, since the Jews themselves had no 
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knowledge of i t „ I t would appear that these tales are unreliable, as there 
is no mention of similar incidents i n the Old Testament. 
The Old Testament implies a trading relationship between the Arab 
leaders (who came to Israel i te markets in Palestine), and the Jews,^ and 
• J O 
also mentions the wars between the Jews and the Arab t r ibes . However, 
there are no reports confirming the a r r iva l of throngs of Jews in Hijaz, 
although they had good relations with Madian lands as Moses became an al ien 
resident i n the land of Madian.^^ 
The second migration of Jew3 occurred in the reign of Nebuchadnezar, 
king of Babylon, when in the 6th Century B a C o , the Jews sought refuge f a r 
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f r o m h i s new colony i n S y r i a ( i t began w i t h t h e d e s t r u c t i o n o f Jerusalem 
i n £87 B o C . ) . There were t h r e e impor t an t Jewish t r i b e s i n Medina; Ban i 
Kainoka l i v e d i n the area now c a l l e d t h e c l o t h e s market or j e w e l l e r s marke t , 
and t h e i r houses extended as f a r as the area o f t h e p resen t Mudar ra j b r i d g e 
on Koba S t r e e t i n the south of Medina„ Most o f them worked as smi ths and 
were v e r y r i c h , o f t e n l e n d i n g money t o o thers f o r h i g h i n t e r e s t r a t e s . The 
o t h e r two t r i b e s ware Bani An_Nadir who l i v e d i n . the sou th eas t o f Medina, 
( A l - A w a l i ) and Bani Kura izah who l i v e d i n the Eas te rn Har rah , a l l of whom 
were engaged i n a g r i c u l t u r e , , I t i s p o s s i b l e t h a t some Jews may o r i g i n a l l y 
have been Arab , l a t e r becoming Jews, as t h e i r behaviour a p p a r e n t l y d i f f e r e d 
f r o m those who were Jewish by b i r t h D 
The q u e s t i o n a r i s e s whether Y a t h r i b was an empty area when t h e Jews 
came a f t e r t h e b u r n i n g of Jerusalem by Nebuchadnezar, or whether i t was 
s e t t l e d by Arab i c t r i b e s which were overpowered by t h e Jews. The e x i s t i n g 
records g ive no d e f i n i t e i n f o r m a t i o n concern ing these p o i n t s ; t he Jewish 
h i s t o r i a n W i l f r i n s o n r epo r t ed t h a t Y a t h r i b was no t s e t t l e d by many Arabs , 
and t r i b e s s e t t l e d therfe f o r a w h i l e and t hen moved on t o another p l a c e . 
T h i s area must have been s e t t l e d , as i t i s known t h a t i t i s a f e r t i l e area 
on t h e o l d t r a d e r c u t e t o t h e Canaan s t a t e (a s t a t e which was i n S y r i a b e f o r e 
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t h e Jews) and t o t h e Minaean s t a t e i n Yemen, between 3»000 and °£0 B„C. 
I t i s t h e r e f o r e imposs ib le f o r t h i s area t o have been occupied and l e f t 
w i t h o u t evidence o f fo rmer set t lement , , I t can be concluded f r o m t h e many 
f o r t s which t h e Jews b u i l t i n Medina t h a t t hey f e l t i n s e c u r e , a f u r t h e r 
i n d i c a t i o n t h a t t h e Jews d i d no t come t o Medina i n l a r g e g roups , bu t t h a t 
over t ime t h e i r number increased u n t i l t hey became t h e s t r onges t power i n t h e 
a r ea . 
A l l t h e above t r i b e s came f r o m ' t h e n o r t h ; t h e r e were some who came f r o m 
the south (Yemen); t h e most i m p o r t a n t of these b e i n g t h e Al-Aws and A l - K h a z r a j . 
These t r i b e s ware r e l a t e d t o t h e Ban i Kahlan t r i b e ( t o whom t h e Arabs are a l s o 
r e l a t e d ) , and mig ra t ed t o the n o r t h o f Yemen a f t e r t h e b u r s t i n g o f the 
Maarib Dam, which was t h e backbone o f the i r r i g a t i o n system i n Yemen. I t 
i s known t h a t the f i r s t m a j o r b u r s t i n g o f t h i s dam occurred about s i x 
c e n t u r i e s b e f o r e I s l a m , i n t h e f i r s t C h r i s t i a n c e n t u r y . The Al-Aws and 
A l - K h a z r a j d i spersed i n Medina and became subse rv i en t t o the Jews, work ing 
i n a g r i c u l t u r e as t hey came o r i g i n a l l y f r o m an a g r i c u l t u r a l soc ie ty , , Their 
l i f e was q u i e t a t f i r s t , bu t l a t e r some sk i rmi shes t o o k p lace between t h e 
Al-Aws and t h e A l - K h a z r a j i n Medina. E v e n t u a l l y , t h e Arab ic t r i b e s conquered 
t h e Jews ( w i t h some f o r e i g n ^ e l p ) , and became the s t r onges t power i n Medina. 
The s i t u a t i o n con t inued f o r a w h i l e , b u t t h e n t ens ions occurred once more 
between t h e t r i b e s „ 
Savage wars and antagonism t o o k p l ace between t h e two l e a d i n g t r i b e s 
b e f o r e I s l a m , b u t I s l am removed t h e i r d i f f e r e n c e s and r e t u r n e d them t o t h e i r 
f o r m e r u n i t y , , They were known as A l - A n s a r , or " A u x i l l i a r i e s o r s u p p o r t e r s " 
when the p rophe t Mohammad s e t t l e d i n Medina i n 622 A.D„ The Jews were 
a f r a i d of t h e new r e l i g i o n , and wished t o p rese rve t h e i r s a f e t y i n Medina; 
t h e y asked the prophet t o make a c o n t r a c t w i t h them t o preserve b o t h them 
and t h e i r w e a l t h . At t h i s t i m e t h e y began t o a c t i v a t e once more t h e o l d s 
d i s p u t e between t h e Al-Aws and t h e A l - K h a z r a j , and a f t e r some t r o u b l e , the 
prophe t was f o r c e d t o e x p e l them f r o m Medina,, Most o f the Jews s e t t l e d i n 
Khaibar , about l62Km. n o r t h of Medina, b u t were d r i v e n away f r o m t h e whole of 
H i j a z a t the t i m e of t h e second Khal ipha Omar, who r u l e d between 63k t o 
6U3 AoD 0 
The a n c i e n t Medina, or Y a t h r i b as i t was t h e n c a l l e d , had no g rea t 
fame, a l t hough i t was l o c a t e d on the t r a d e rou te between S y r i a i n t h e n o r t h 
and Yemen i n the sou th D I t l acked u n i t y i n bo th i t s people and i t s l e a d e r s , 
i n a d d i t i o n t o t h e f a c t t h a t t h e m a j o r i t y of i t s people worked i n a g r i c u l t u r e 
and Mecca, which was v e r y c lose t o Medina, surpassed i t i n t r a d e and c u l t u r e 
and a l s o i n a d m i n i s t r a t i o n . A f t e r I s l am i t s name was changed t o Al-Madinah 
and i t achieved cons ide rab le fame as the f i r s t c a p i t a l o f t h e new I s l a m i c 
s t a t e . I n Muawiah's t ime ( the f i r s t Aumaid Kha l ipha ) t h e I s l a m i c s t a t e 
c a p i t a l was t r a n s f e r r e d ( i n 66l A . D . ) t o Damascus, b u t Medina 's fame as a 
h o l y c i t y which housed t h e p r o p h e t ' s tomb, r e m a i n e d „ 
From t h e above i n f o r m a t i o n i t appears t h a t Medina was f i r s t s e t t l e d 
t o the n o r t h o f i t s present s i t e , and as t h e p o p u l a t i o n increased and new 
s e t t l e r s came, t h e sou thern area began t o be s e t t l e d „ Nowadays, e x a c t l y 
the oppos i te s i t u a t i o n i s t r u e , where t h e f i r s t se t t l ements i n t h e n o r t h o f 
Medina were abandoned a f t e r t h e area became t o o d r y ; t h e reason f o r t h i s i s 
t he t opog raph i c c o n d i t i o n s , as t h e l and i n t h e n o r t h i s r o u g h l y f l a t and 
water was near t o the s u r f a c e , t h e r e f o r e e a r l y s e t t l e r s chose t o l i v e where 
t h e water was e a s i l y a c c e s s i b l e „ However, as l o c a l knowledge i n c r e a s e d , i t 
became p o s s i b l e t o d i g w e l l s t o o b t a i n wa te r , and people were thus ab le t o 
s u r v i v e i n the more s o u t h e r l y areas i n s p i t e o f t h e i r harsh t opograph ic 
c o n d i t i o n s o I t can be observed t h a t p r i o r t o the I s l a m i c s t a t e , and d u r i n g 
i t s e a r l y y e a r s , Medina was made up of s e v e r a l separate s e t t l e m e n t s , b u t a t 
the p resen t t i m e , i t i s made up of comple te ly i n t e g r a t e d urban areas. 
l . £ Conc lus ion . 
I t has been seen i n t h e p reced ing pages t h a t t h e s i t e and t o p o g r a p h i c a l 
or p h y s i c a l a t t r i b u t e s were o f g rea t s i g n i f i c a n c e i n t h e l o c a t i o n o f t h e 
urban a reas , and a l so on the c i t y ' s expansion i n c e r t a i n d i r e c t i o n s . 
A g r i c u l t u r e has a l so been adapted t o t h e p a r t i c u l a r l y harsh na ture of t h e 
l a n d and c l i m a t e . Al though t h e l i f e s t y l e o f t h e people has changed ana* 
t h e i r l i v i n g standards have been r a i s e d , t h e l a c k o f t e c h n i c a l knowledge has 
not a l lowed t h e people t o make t h e most advantageous and economica l use o f 
e x i s t i n g resources i n e a r l y t i m e s , b u t the a r e a ' s i n h a b i t a n t s have managed 
t o s u r v i v e i n s p i t e o f the harsh l o c a l c l i m a t e . 
A t the present t i m e , t h e socio-economic d i f f e r e n c e s and topography 
i n f l u e n c e the l o c a t i o n of new s e t t l e m e n t s , as a g rea t p a r t o f Medina 's 
p h y s i c a l g r o w t h , e s p e c i a l l y on the Har ra t a reas , i s determined by t h e poore r 
immigrants, , The g e o l o g i c a l s t r u c t u r e o f the area has favoured t h e m a t e r i a l s 
used i n b u i l d i n g , bo th i n e a r l y and recen t t i m e s . 
H i s t o r i c a l f a c t o r s have a l s o been i m p o r t a n t i n s e l e c t i n g the s i t e 
of t he f i r s t s e t t l emen t s i n t h e a r e a j t h e f i r s t s e t t l e r s were p r i m i t i v e 
p e o p l e , and one of t h e i r p r i m a r y concerns was defence. The exac t date of 
b u i l d i n g o r s e t t l i n g t h e area i s unknown, b u t an a t tempt was made t o f i t 
t h e a v a i l a b l e h i s t o r i c a l i n f o r m a t i o n t o g e t h e r , and t h e date of t h e f i r s t 
s e t t l e m e n t i n t h e area was approximated t o t h e second h a l f o f the second 
m i l l e n i u m B . C . The s e l e c t i o n o f Medina by the prophet Mohammad as a 
c a p i t a l f o r the new I s l a m i c s t a t e was the f i r s t s tep i n e s t a b l i s h i n g t h e 
fame of t h e a rea . Medina became a p l ace which every Musl im des i res t o 
v i s i t , and t o t h i s day the p r o p h e t ' s choice has r e s u l t e d i n grea t economic 
b e n e f i t s t o the a r ea 0 
i * 1 t j. 
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CHAPTER 2 
WATER RESOURCES. 
There i s no doubt t h a t wa te r i s t h e bas i s o f l i f e , and causes most 
p rob lems , e s p e c i a l l y i n a r i d r e g i o n s . The shor tage o f water i n the s t u d i e d 
area i n t h e second h a l f o f t h i s cen tury was the main reason f o r t h e c o n f l i c t 
between i t s d i f f e r e n t uses; domes t ic , r e c r e a t i o n a l and a g r i c u l t u r a l purposes . 
C l e a r l y , t h e speed of the government 's a c t i o n , which i n i t i a t e d s e v e r a l 
p r o j e c t s , i n d i c a t e s a n x i e t y about t h e f u t u r e . Th i s l a c k o f water neces s i t a t ed 
the c o n t r o l o f i t s use and supply t o meet the i n c r e a s i n g demands o f t h e growing 
p o p u l a t i o n , and new methods and techniques have been used t o produce s u f f i c i e n t 
water f o r t h e c i t y ' s needs. However, a t p r e s e n t , an absolute shor tage o f 
water i s t h e b i g p rob lem, which i s very d i f f i c u l t t o s o l v e . I n t h i s Chapter , 
water r e sources , t h e o l d and modern water supply systems, and t h e way t o 
s a t i s f y t h e i n c r e a s i n g demands of t h e c i t y f o r w a t e r , w i l l be s t u d i e d . 
2 . 1 Water Resources: 
The d i r e c t source i s now ground wa te r , bu t t h i s i n t u r n i s d e r i v e d 
f r o m o ther secondary sources . Th i s s u b j e c t can be cons idered under t h e 
f o l l o w i n g head ings : -
2 . 1 . 1 Surface Water Resources: 
Sur face water i s t h e water which runs on t h e g round , i n s p e c i f i c 
courses , and i t s c h i e f source i s r a i n . As t h e r a i n f a l l s f o r o n l y a s h o r t 
p e r i o d o f t h e y e a r , water runs i n such courses o n l y d u r i n g t h e r a i n y season. 
Most o f t h e r a i n water seeps through or evapora tes , o r i s used f o r i r r i g a t i o n . 
For t h i s reason t h e whole o f Saudi Arabia has no r i v e r s , and i s an a r i d zone 
c h a r a c t e r i z e d by i r r e g u l a r p e r i o d i c t o r r e n t s . Water ga thers f o r l onge r 
p e r i o d s i n the v a l l e y s , which have dams i n t h e i r courses, e . g . the Aqiq and 
Bathan v a l l e y s . I t i s very impor t an t t o know t h e c o r r e l a t i o n between t h e 
volume of r a i n which f a l l s on p a r t i c u l a r catchment areas and t h e volume which 
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f l o w s i n t h e v a l l e y s "Awdiah" ( p l u r a l o f Wadi) d r a i n i n g them. - Other s t u d i e s 
are o f g r ea t s i g n i f i c a n c e i n e s t i m a t i n g t h e amount o f water which seeps down 
th rough the s o i l , and i n f i l t r a t i o n accounts f o r the inc rease or decrease o f 
ground water r e sources . 
D a i l y r a i n f a l l i n Medina has been recorded by the M e t e o r o l o g i c a l 
Department of t h e M i n i s t r y of Defence and C i v i l A v i a t i o n a t Medina A i r p o r t . 
Annual R a i n f a l l f r o m 195>7 - 1972 ( t he years f o r which data i s a v a i l a b l e ) , 
v a r i e d f r o m 0 mm. t o 103.8 mm,, as shown i n Table 2.1. 
I t i s c l e a r t h a t most r a i n comes t o t h e area immedia te ly b e f o r e and/or 
a f t e r t h e w i n t e r season, r e s u l t i n g i n a r e l a t i v e l y c o o l wet season; as r a i n 
r a r e l y comes i n t h e summer season, t h i s r e s u l t s i n a h o t , dry season w i t h h i g h 
e v a p o r a t i o n . The t o t a l r a i n f l u c t u a t e s f r o m year t o y e a r , sometimes w i t h 
remarkable d i f f e r e n c e s . 
The evapora t ion r a t e was measured by t h e M i n i s t r y o f A g r i c u l t u r e and 
Water Resources, a t t h e Medina e x p e r i m e n t a l f a r m i n 1970, and t h e r e s u l t s 
are shown i n Table 2.2. The t o t a l e v a p o r a t i o n f o r t h a t year was 3.936 mm., 
w i t h a r a t e of 10.6 mm. per day , and the t o t a l r a i n f a l l recorded t h a t year 
was o n l y lU.3 mm. Th i s i n d i c a t e s t h e h i g h r a t e c f e v a p o r a t i o n , wh ich f a r 
exceeded the water r e c e i v e d . I n f a c t , t h e v a l l e y s which b r i n g wa te r t o Medina 
have l a r g e catchments , which ex tend f a r away f r o m t h e c i t y . For example, Aq iq 
2 2 
v a l l e y i n the west o f t h e c i t y has U,900 Km . and A q u l v a l l e y has 20,000 Km . 
o f catchment a r e a „ ^ I n each of these v a l l e y s a dam was cons t ruc t ed t o 
improve t h e water supply f o r t h e a rea , and a l s o t o a v o i d danger f r o m the 
sudden t o r r e n t s , and these dams were of g r e a t b e n e f i t i n i m p r o v i n g ' w a t e r 
p r e s e r v a t i o n i n the a rea . For example, f o l l o w i n g t h e comple t ion o f Aqu l dam 
i n 19!?!?, t h e wa te r supply i n t h e nearby w e l l s i n c r e a s e d , and sometimes - e s p e c i a l l y 
a t t i m e s o f heavy f l o o d s , water appeared on the s u r f a c e o f t h e A l - A y n A j - J a d i d a h 
a rea , about 3 Km. south o f t h e dam a t l o w l e v e l s ( P l a t e 2 .1 ) , where the c i t y 
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m u n i c i p a l i t y and the Ayn Az-Zarqa A d m i n i s t r a t i o n co-operated t o b u i l d a low 
s tone w a l l t o g a i n maximum b e n e f i t f r o m t h i s w a t e r . 
Table 2^2. Monthly Evapora t ion i n mm., at Medina Expe r imen ta l Farm. 
Jan. Feb. Mar. A p r i l May June J u l y Aug. Sept . Oct. Nov. Dec. ' Year: 
121 170 236 299 368 ^63 517 572 1*55 325 233 177 3,936 
Source : - Hydrology D i v i s i o n , M i n i s t r y of A g r i c u l t u r e and Water , Riyadh . 
I t should be borne i n mind t h a t Medina has had dams since e a r l y t i m e s , 
l i k e Ranona dam, 5Km<, south west o f t h e cent re o f Medina, bu t t h e y are now 
o n l y r u i n s . There i s an i n s c r i p t i o n among t h e stones o f the Ranona dam which 
i n d i c a t e s t h a t t h e dam was renewed i n 1868. Accord ing t o t h i s i n s c r i p t i o n , t h e 
h i s t o r i c a l Arab w r i t e r , Abdul Kaddus A l - A n s a r i suggested t h a t i t c o u l d have 
been r e b u i l t f r o m t h e dam of Aumar I b n Amr Ibn Aumar Ibn Authman, who l i v e d i n 
the f i r s t I s l a m i c cen tu ry ( the 7th C h r i s t i a n c e n t u r y ) . ' ' But t h i s type o f 
dam c o n s t r u c t i o n has been known i n o the r p a r t s o f Arab i a s ince anc i en t t imes , 
i . e . b e f o r e t h e commencement of I s l a m , as was the case i n Yemen,^ which had 
l i n k s w i t h Medina (sometimes p e a c e f u l , sometimes w a r l i k e ) . Some k ings o f 
Himyar Kingdom which r u l e d Yemen f r o m 115 B .C . t o 525 A . D . , had a r e l a t i o n -
sh ip w i t h Medina, and some s e t t l e d i n Medina o r l o f t a r e l a t i v e t o r u l e t h e 
7 
c i t y , and i t cou ld s a f e l y be suggested t h a t the o r i g i n o f these dams might 
go back t o such e a r l y da tes , as Medina was a g r i c u l t u r a l l and s ince e a r l y t i m e s , 
and had a p l e n t i f u l supply o f wa t e r , so people may have r e g u l a t e d t h e use o f 
water by these dams. Medina a l so has a dam on t h e west bank o f Aqiq v a l l e y , 
between the mountainous area c a l l e d Al-Jamawat, about 3 Km. west o f t h e 
c i t y cent re (P l a t e 2 .2) , sometimes c a l l e d Asim dam, i n acknowledgement o f the 
man who b u i l t i t i n t h e f i r s t I s l a m i c c e n t u r y . I t s l e n g t h i s o n l y 36m., b u t 
i t s t h i c k n e s s i s approx imate ly 2m. and t h i s c o u l d e x p l a i n why i t s r u i n s have 
s u r v i v e d a l l these c e n t u r i e s u n t i l t h e present t i m e . 
These dams have v a r y i n g e f f e c t s on t h e r e s p e c t i v e v a l l e y f l o o d s ; the 
p a r t p l ayed by each one depends on the c h a r a c t e r i s t i c s of the r e s e r v o i r i t 
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b u i l d s u p , the normal o p e r a t i o n o f t h e d i scharge d e v i c e s , and b a s i c a l l y on 
the b u l k o f t h e f l o o d i t s e l f . Evapora t ion and i n f i l t r a t i o n have a g rea t 
i n f l u e n c e on t h e amount of wa te r i n f r o n t of each dam, depending on t h e t ime 
a t which f l o o d s occur and t h e h e i g h t of wa te r accumulated. I t might be sa id 
t h a t the A q i q and Bathan v a l l e y catchments are o f much g r e a t e r importance 
t o Medina 's water supply t han t h a t of A q u l v a l l e y , as t h e r e are some s a l i n e 
f l a t s (Sabkhah) i n the Aqul upstream b a s i n , about kP Km. south o f the dam, 
which encourage evapora t ion of water spread out t h e r e , a n d . i t r e q u i r e s heavy 
r a i n f a l l t o pass these Sabkhah and t o reach Medina. A l s o , most of the presen t 
water supply comes f r o m the area south o f Medina i n Aqiq and Bathan b a s i n s , 
b u t the A q u l v a l l e y r e s e r v o i r i s q u i t e a d i s t ance f r o m t h e c i t y (about 18 Km. 
t o t h e n o r t h e a s t ) . On 23> November, 19^7, Sogreah observed t h a t A q u l v a l l e y 
r e s e r v o i r con ta ined 17 m i l l i o n nr. , w i t h 3.8m. h e i g h t o f w a t e r . From t h e 
p r e v i o u s d a t e , u n t i l 29 A p r i l , 1968, t he l e v e l dropped t o 1.30 m . , which 
3 9 
decreased t h e volume o f water t o 2,900,000 m„ . Th i s means t h a t more than 
3 
H i m i l l i o n ra. o f wa te r was l o s t . As t h e dam gates were c l o s e d , the r e d u c t i o n 
i n the r e s e r v o i r may be due t o evapo ra t i on and i n f i l t r a t i o n , , The d a i l y r a t e 
f o r t h e p e r i o d concerned i s about 6 mm."^ The use of a r e d u c t i o n c o e f f i c i e n t 
t o e s t ima te the evapora t ion o f the l a r g e open su r face i n the Aqul r e s e r v o i r 
3 
w i l l g i v e an approximate e s t ima te of 6 m i l l i o n n r . f o r loss th rough e v a p o r a t i o n ; 
3 
t h e remainder - about 8 m i l l i o n m . - would be l o s t by i n f i l t r a t i o n . The 
p r e v i o u s f i g u r e s are .on ly approximate , as the A q u l r e s e r v o i r on ly f i l l s up 
d u r i n g the heav ie s t f l o o d , and i t s bo t tom i s c o n f i n e d by a f i n e l a y e r of 
s i l t , t hus a l l o w i n g v e r y l i t t l e seepage o f w a t e r , and i n t h i s case evapo ra t i on 
may have a g r e a t e r e f f e c t on t h e f a l l i n g l e v e l o f the r e s e r v o i r . 
3 
The Aqiq dam a t Aurwah area r ece ived some l3.h m i l l i o n m . i n the 
p e r i o d 8 November, I967 t o 2h May, 1968 1 1 b u t as i t s c a p a c i t y i s on ly 
3 
1 m i l l i o n n r . , t h e d i scharge would be v e r y h i g h . Upstream o f the dam, the 
area became f u l l o f f i n e s i l t , which cou ld reduce t h e down i n f i l t r a t i o n . 
Due t o the h i g h speed of the f l o o d , i t became dangerous t o keep i t i n f r o n t 
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o f t h e dam, and so the f l o o d o f November, I967 f o r example, d i scharged i n 
almost s i x hou r s , w i t h maximum discharge o f about 1*00 m. / s . Th i s i n d i c a t e s 
t h e s m a l l b e n e f i t s t o t h e area o f such a massive f l o o d , which' f i n d s i t s way 
t o t h e n o r t h , and f i n a l l y t o t h e sea i n t h e wes t . 
2 .1 .2 . Surface ground wa te r : 
Some o f the r a i n water which f a l l s on t h e catchments o f Medina and runs 
i n the v a l l e y courses , seeps th rough the sedimentary r o c k s , which c o n s i s t o f 
sand, g r a v e l and c l a y , i n some p laces reach ing a depth o f 100 m. 
Medina i s l o c a t e d w i t h i n a mountainous a rea , pene t r a t ed by v a l l e y s 
which a i d t h e downward i n f i l t r a t i o n of t h e wa t e r . The l a c k o f r a i n , and 
heavy demands f o r water (which w i l l be e x p l a i n e d l a t e r ) , l ead t o a d e f i c i e n c y 
i n t h i s type o f wa te r r e se rve . Water was p l e n t i f u l and near t h e s u r f a c e i n 
the low l a n d almost twenty f i v e years ago, b u t i t i s now scarce . T h i s cou ld 
be due t o the p re sen t heavy u t i l i s a t i o n , a long w i t h the dams c o n s t r u c t e d i n 
the sou th o f Medina which have prevented water r u n n i n g t o t h e lowlands i n t h e 
n o r t h . Consequently, t h e c u l t i v a t e d area the re decreased, and t h i s added 
another d isadvantage t o water resources as the o rgan ic m a t e r i a l which was 
p r e v i o u s l y d e r i v e d f r o m p l a n t s and c u l t i v a t i o n reduced t h e r u n n i n g o f su r f ace 
water and prevented some e v a p o r a t i o n - a f a c t which shou ld increase t h e 
i n f i l t r a t i o n i n comparison w i t h t h e presen t c i rcumstances . 
2 .1 .3 Ground Water: 
Most o f t h e sources o f ground water are f r o m a n c i e n t p l u v i o u s e r a s ; 
i t i s observed t h a t when r a i n i s heavy and cont inuous f o r a l ong t i m e , the 
su rp lus water f r o m the s u r f a c e l a y e r i n f i l t r a t e s down t o t h e . m a r l and a r en -
aceous rocks which s tand on igneous or metamorphic rocks a t an average depth 
o f approx imate ly 80 H I , These rocks a r e , o f course , non-porous and p r even t 
wa te r f r o m soaking th rough and b e i n g l o s t . 
Basa l t o u t p o u r i n g which occurred i n Medina a t t h e end o f t h e t e r t i a r y 
and the b e g i n n i n g o f the qua te rnary p e r i o d , formed a huge water s torage t r a p , 
which covered a l a r g e area sou th o f Medina, c a l l e d Rahat H a r r a h „ The 
b a s a l t ou tpou r ing o f volcanoes would cause an inc rease i n t h e deep ground 
w a t e r , as t h e vapour caused by them condensed and became w a t e r , and t h i s , 
accord ing t o g e o l o g i s t s , would add t o the p r e v i o u s w a t e r „ Thus t h i s l a t t e r 
b a s a l t o u t p o u r i n g covers t he anc i en t a l l u v i u m of the v a l l e y s which was formed 
by e r o s i o n on the basement f o r m a t i o n s . Medina 's water now comes f r o m these 
o l d v a l l e y s which extend under the b a s a l t i c f o r m a t i o n ; and Medina : s water 
b e a r i n g f o r m a t i o n thus c o n s i s t s o f a l l u v i u m (Fd>.g .2 . l). The r ecen t b a s a l t 
i s of g rea t s i g n i f i c a n c e , as i t covers t h e anc ien t a l l u v i u m which sus ta ins 
the i n f i l t r a t i o n o f r a i n water and p r o t e c t s ground wate r f r o m e v a p o r a t i o n . 
For i n s t a n c e , t h e Aqiq v a l l e y i s bordered on i t s ea s t e rn s ide f o r app rox ima te ly 
60 Km. by a n o r t h - s o u t h f o r m a t i o n o f volcanoes i n t h e Rahat Har rah . The 
A q u l v a l l e y i s a l so bordered f o r about UO Km. by a recen t v o l c a n i c f o r m a t i o n ; 
t h e l a t e s t o f which occurred i n the 13th Century A . D . Medina 's ground water 
resources can be summarised as f o l l o w s : -
2.3.1.1. I n pre-Cambrian r o c k s , which c o n s i s t o f a n d e s i t e , r h y o l i t e and 
e r u p t i v e r o c k s ; t h i s type o f water i s found i n f a u l t s i n a n o r t h - s o u t h 
d i r e c t i o n , s i m i l a r t o the g e n e r a l system of the Red Sea f a u l t s . 
2.1.3.2 I n sedimentary l a y e r s which are t h e main water b e a r i n g f o r m a t i o n 
i n Medina, and which c o n s i s t almost e n t i r e l y o f sand, g r a v e l and d o l o f a n . 
2.1.3.3 T e r t i a r y and qua te rnary b a s a l t , which cover s e v e r a l square k i l o -
metres south o f Medina; t h i s f o r m a t i o n i s a l a r g e water s t o r e f o r Ayn Az-
Zarqa w e l l s which are considered t h e most impor tan t water resources f o r 
Medina. T h i s water s t o r e , under the b a s a l t , i s promoted e i t h e r by d i r e c t 
i n f i l t r a t i o n o f r a i n f a l l on t h e b a s a l t , o r by i n f i l t r a t i o n o f t h e Aqiq v a l l e y 
f l o o d wa t e r . 
Annual f l o w s t o the ground water are l i a b l e t o v a r i a t i o n due t o the 
i r r e g u l a r r a i n f a l l . Sogreah es t imated t h e i n f i l t r a t i o n f r o m the Aurwah dam 
13 
t o be o f t h e annual i n f l o w . Accord ing t o the aforement ioned volume o f 
f l o o d which t h e A q i q v a l l e y r ece ives (see p.33 ) , t h i s percentage would be 
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approx imate ly 7^0,000 m . o f wa t e r , w h i c h , as w i l l be e x p l a i n e d l a t e r , i s 
ve ry s m a l l i n comparison w i t h the water drawn f r o m the Ayn Az-Zarqa and 
o t h e r w e l l s , which are r ep l en i shed by such i n f i l t r a t i o n , 
2.2 T r a d i t i o n a l Water Supply System: 
I n Medina man t r i e d t o u t i l i z e water f r o m sp r ings w h i c h , s ince e a r l y 
t i m e s , had y i e l d e d water f r o m areas w i t h porous rocks or f a u l t s a l l o w i n g 
water t o escape i n the f o r m o f s p r i n g s . W i t h the growth o f c i v i l i z a t i o n , 
man needed more water f o r s o c i a l and a g r i c u l t u r a l purposes , 30 he began t o 
search f o r new resources . He began t o d i g w e l l s t o reach t h e ground wa te r ; 
sometimes he dug w e l l s i n the course of v a l l e y s as these p r o v i d e d a wa te r 
s t o r e , e s p e c i a l l y when the c l i m a t e tended t o be d r i e r . I n the h i g h l a n d , i t 
was necessary t o d i g deeper t o reach t h e ground w a t e r , b u t u n t i l the f i r s t 
q u a r t e r o f t h i s c e n t u r y , the main source of wa te r was t h e s p r i n g s "Ayon" 
( p i . o f A y n ) , used f o r I r r i g a t i o n and domestic purposes . There ware , u n t i l 
t h a t t i m e , s e v e r a l a g r i c u l t u r a l areas c a l l e d "Khuof" ( p i . o f K h a i f ) , dependent 
on such s p r i n g s ; sometimes s e v e r a l sp r ings and w e l l s were j o i n e d by subter ranean 
cana l s . Thus Medinese used the te rm " K h a i f " t o descr ibe t h e mouth o f t h e sp r ings 
or w e l l s , and t h e subterranean canal and t h e l a n d which i s i r r i g a t e d by t h e i r 
water ( F i g . 2 . 2 ) . The average s i z e of a Kha i f was about 1.5 Km. and the 
wa te r which each p l o t o f the k h a i f r e q u i r e s i s d e f i n e d by the "iitfajbah" 
o r g a n i z a t i o n , where every "wajbah" equals t w e l v e hours o f i r r i g a t i o n . The 
hour i s determined by the o l d sand and water c l o c k s , which were c a l l e d "Al -Minkab" 
and i t equals n e a r l y s i x t y minutes of the p resen t hour . So every p l o t o f l and 
r ece ived i t s r equ i rements , which were d e f i n e d by i t s c u l t i v a t e d area and t h e 
amount o f v e g e t a t i o n . 
To the n o r t h o f Medina the re i s an area c a l l e d A l - A y o n , occupying the 
south wes t , west and n o r t h west o f Auhud mountain which had many sp r ings i n 
the p r e - I s l a m i c and e a r l y I s l a m i c e r a , e s p e c i a l l y i n t h e f i r s t cen tury A . H . ( t he 
7 t h cen tu ry A . D . ) , where, accord ing t o t h e h i s t o r i a n Abo-Bakr A l - M a r a g h i , " ^ 
i t c o u l d be s a i d t h a t t h i s cen tu ry resembles the r e a l b e g i n n i n g o f the r e a l 
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increase i n the use of these springs i n ag r i c u l t u r e , and the Medinese have 
taken greater care of these springs since tlBse times. In f a c t , although 
knowledge about the water supply system i n the pre-Islamic eras i s sparse, 
i t must have had some organization, as i s clear from the available information 
that Roma w e l l i s of pre-Islamic o r i g i n , as i t s owner was a Jew who sold water 
t o people. With the coming of Islam, many t r i b a l people s e t t l e d i n Medina, 
and began to share the grazing and a g r i c u l t u r a l areas w i t h . i t s o r i g i n a l 
inhabitants. The adaptation of these t r i b e s t o a new s e t t l e d way of l i f e 
was encouraged by new state laws implemented to unite people of d i f f e r e n t t r i b e s 
i n a f e e l i n g of brotherhood, and these people attempted t o create new water 
resources f o r t h e i r new lands. 
The land i n Al-Ayon area i s more f l a t i n comparison with that i n the 
south of the c i t y , but the main problem i s the brackish l o c a l water which i s 
unsuitable f o r some types of agric u l t u r e . This could be due t o the f a c t that 
t h i s area i s at the confluence of the Medina valleys (Aqiq, Bathan and Qanat); 
and af t e r the rainy season some water sinks down and some evaporates, leaving 
s a l t on the surface of the land from c a p i l l i a r y a t t r a c t i o n . 
Another p o s s i b i l i t y i s that since the low ground l e v e l could ne near 
the basement rocks" 5, xjater tends t o be mineralized or have certain materials 
extracted fayora i t s formation^ t h i s problem has been tackled by providing 
available water from the most suitable place which i n t h i s case i s the south, 
south west and east of Medina. Farmers dug canals t o obtain water from the 
springs, which ran continuously, and t h i s saved them from paying out great 
sums of money f o r drawing water from the wells. Sometimes, supply exceeded 
demand, and the water was allowed t o run t o the forest i n the north. They 
looked f o r pure water upstream of the valleys i n the south and east of Medina. 
These f l o u r i s h i n g springs and canals ("Dobool")* are relevant t o the economic 
s i t u a t i o n i n the area, which has a close relationship t o the rest or unrest 
The basement rock i s at a depth of about 80 m., i n the south and only 
6° m. i n the north of the c i t y . 
Fig. 2-3 MEDINA WATER SUPPLY. 
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i n the area. For example, the construction of canals and new cul t i v a t e d 
areas was active during the Aumaid Kbalipha Muawiah the f i r s t and second 
(66l - 683 A.Do) u n t i l they were neglected during the l a s t years of the 
Aumaid period (£6l - 7U9 A„D.). Canals again flourished during the Abassid 
re i g n , and were again neglected at the end of that period (7U9 - 1258 A.D„). 
The Arab w r i t e r As-Samhudi, who died i n approximately l£01 A„D., mentioned 
l£ 
1^ springs, none of which i s known at present except the Ayn Al-Azraq 
spring, which i s now called the Ayn Az-Zarqa; the areas of t h e i r o r i g i n are 
known but t h e i r exact location remains uncertain. Al-Abasssi (who came about 
one and a quarter centuries, a f t e r As-Samhudi), mentioned the same s p r i n g s ; ^ 
t h i s might indicate a reduction i n the construction of canals at that period 
since the Abassid time. Springs flourished from the middle of the 17th Century 
A.D., when the Authmaid rulers began to invest more money i n the area, and t h i s 
s i t u a t i o n continued u n t i l the second decade of t h i s century, when there were 
17 
hh springs i n the Al-Ayon area, i r r i g a t i n g about h a l f a m i l l i o n palm trees. 
Since that date t h e i r number has decreased u n t i l the present time, and now 
they are a l l dried up. This affected the c u l t i v a t e d area, some of which was 
reduced to deserted land as there was i n s u f f i c i e n t water f o r i r r i g a t i o n . Some 
wealthy farmers or urban people who own a g r i c u l t u r a l land, managed t o dig 
artesian wells t o supply t h e i r land w i t h water. In 1953 the f i r s t artesian 
w e l l was dug i n the east of Medina, and a f t e r the success of t h i s w e l l , other 
farmers became anxious t o have such wells, and obtained loans from the govern-
ment f o r t h i s purpose; by 1966 the number of artesian wells dug throughout 
the a g r i c u l t u r a l area had reached 230. 1 8 
Medina also has many wells, which vary i n number from time t o time„ 
Al-Maraghi who l i v e d between 1322 and lli09 A.D., mentioned eight monumental 
wells which were used i n Medina since the time of the prophet Mohammad 
(622 - 6 32).^ Mien Burton v i s i t e d Medina i n 1853 there were seven 
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wells which had been i n use since the prophet's time, but now, only one of 
these wells, Al-Ghars w e l l , about 0.75 Km. east of Koba mosque south of Medina, 
i s s t i l l i n use to i r r i g a t e part of a large farm. The decreasing number of 
39. 
wells i s e i t h e r due to t h e i r becoming dry and being abandoned (as was the 
case with Bassah, Roma or Othman and Al-Eihn w e l l s ) , or as a re s u l t of the 
spread of the pipe network t o houses since the 19fj0's, thus r u l i n g out the need 
fo r these wells, as was the case wi t h Bothaa and Haa wells inside the urban 
area. Other wells were abandoned f o r other reasons such as As-Soqia w e l l , 
which had to be le v e l l e d i n order to widen the road t o Mecca i n the west of 
Medina. The Arees or Al-Khatam w e l l was abandoned t o conserve water f o r 
the nearby Ayn Az-Zarqa well i n the south of Medina. 
I t appears that a l l the above-mentioned monumental wells were used 
mainly f o r i r r i g a t i n g orchards around and inside the c i t y , and also f o r 
household consumption. They were famous f o r t h e i r pure water, which the 
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prophet preferred; but, as pointed out by Al-Abassi, there must have been 
other wells i n Medina i n early Islamic times, although none of these are i n use 
at the present time. In those early times i t was the duty of wives, young sons 
and servants to fetch water from the wells; and by the coming of Islam, several 
well s , e.g. Roma and Haa wells, were made available f o r use by the Muslim 
community, i n order to gain favour from God. 
From the location of the Soqia, Bothaa, Haa and Basah wells, i t can be 
assumed that they were used more by people l i v i n g iuside the c i t y as they 
were nearer than those of Roma, Ghars, Al-Khatam and Al-Eihn which were 
situated on the outside of the central r e s i d e n t i a l area (see Fig.2.3). This 
i s confirmed by the f a c t that the prophet was supplied w i t h water from these 
22 
wells. At present, most of them are not i n use, but they have some h i s t o r i c a l 
significance, and are often v i s i t e d by pilgrims and t o u r i s t s . 
As the flowing springs became no longer available, new methods were 
employed t o draw water from the wells f o r a g r i c u l t u r a l use, such as Al-Ghorghaz, 
As-Sakiah and As-Saniah methods (see Plates 2.3a, 2.3b, 2.U). 
Uo. 
The f i r s t two methods.^ normally used where water i s near the surface 
at a depth of only f>m., can be seen today i n other countries i n the Middle 
East such as Syria, Jordan and Egypt, as these areas have more r a i n f a l l and 
the water table i s s t i l l not f a r from the surface. These methods are also 
used on the r i v e r banks i n these countries. 
According to Philby, i n the 1930's and early 19ii0's water was also drawn 
by machine-driven pumps, fed by the cheap wood f u e l abundantly available from 
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the surrounding areas, merely f o r the cost of i t s transportation. J The high 
import taxes on kerosene discouraged the use of o i l burning engines but as 
Saudi o i l production increased i n the 19U0's and i t s price became more reasonable, 
the use of diesel pumps spread i n Medina u n t i l i n 1962, 672 pumps were i n u s e . ^ 
I t i s important to note that most of Medina's urban houses had pr i v a t e 
wells u n t i l the 1950's, as no d i v i s i o n of the Ayn Az-Zarqa canal was permitted. 
Water was drawn from these private wells by leather p a i l s "dalou", and used 
f o r domestic purposes, except drinking, to conserve pure water, as drinking 
water was costly t o transport, and water from these wells was saline. Some 
houses were fortunate enough t o have wells with pure water, and t h i s saved 
t h e i r owners a considerable amount of money. Since the 1950's, when pipes 
were'installed i n houses, most of these wells have been abandoned and some 
were used f o r discharging waste water. This n a t u r a l l y affected the architecture 
of houses b u i l t i n Medina u n t i l the 1950's as every house, especially those of 
several storeys, had i n the kitchen or i n another corner of the b u i l d i n g , 
openings i n the roof of each storey t o help those i n the upper f l o o r s obtain 
t h e i r water. These openings, and storage of water on the bottom storey, 
helped the c i r c u l a t i o n of fresh a i r , and sometimes i n the summer season, 
members of the family slept at noon i n f r o n t of the kitchen, or what was 
called the w e l l house (Bait A l - B i e r ) . . This feature gives Medinese houses a. 
character d i s t i n c t i v e from other c i t i e s i n Arabia such as Mecca, where indoor 
wells are rare l y found i n houses due t o t h e i r location on the slopes of 
mountains. 
The most important source of domestic water supply since the second 
hal f of the 7th Christian century u n t i l present times are the Ayn Az-Zarqa 
wells, located i n Koba area about 3 Km. south of Medina. Muawiah Ibn Abi 
Sufian was the f i r s t Khalipha t o exploit Ayn Az-Zarqa i n 666 A.D. The 
o r i g i n a l source of t h i s Ayn was a spring i n the grove called Jafarya i n Koba 
areaj i n time other wells were added to the o r i g i n a l source t o increase the 
supply of water, and these wells were connected t o each other by canals, or 
"Dobool", u n t i l they joined the main canal which conveys water to Medina. 
Ayn Az-Zarqa has two canals i n one course, one above the other; i n the upper 
canal water suitable f o r drinking is carried to Medina, and t h i s canal termin-
ates at ten watering places "Manahil" ( p l u r a l df Manhal) d i s t r i b u t e d throughout 
the c i t y (Plate 2.5; Fig. 2.3). The lower canal acts as a drain f o r the surplus 
water from the f i r s t canal and f o r the waste water from the manahil i n Medina. 
At Az-Zaki Manhal i n the north of the old c i t y , east of Silea mountain, the 
two canals become one, and t h i s canal continues i n the open ground northwards 
u n t i l i t ends i n Az-Zobair land where i t i s used f o r i r r i g a t i o n purposes. The 
water c a r r i e r can reach the taps or the mouth of the manhal w e l l which i s about 
10m. under the l e v e l of the ground, through several s t a i r s . The canal was 
cleaned via openings on the surface (Plate 2.6). 
This canal had no d i v i s i o n t o any private premises, and passed under 
hardly any buildings. An exception sometimes occurred, as was the case with 
the manhal inside Bab As-Shami f o r t i n the Authmanid time (1517 - 1918), and 
i n the great mosque, f o r ablutions and drinking purposes. The l a t t e r one was 
continuously i n use, and i n the 2nd Islamic century (8th Christian century) 
such a place was constructed i n the courtyard of the mosque, and f o r a few 
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years waier was carried to i t from Ayn Az-Zarqa manhal outside the mosque. 
In the 6th Islamic century ( l l t h Christian century), an extension was joined 
from the Ayn Az-Zarqa canal t o the courtyard of the mosque, but t h i s was also 
closed a f t e r a short time, because of p o l l u t i o n caused by naked bodies with i n 
the sacred p l a c e . ^ The l i m i t e d number of communal watering places i n the 
c i t y could have influenced the clustering of r e s i d e n t i a l areas around them, 
h2 
as individuals were not e n t i t l e d to have private canals which would allox* 
them to l i v e away from the water source. In the Authmanid times, some 
soci a l t r a d i t i o n s were changed, and i t was not permitted f o r Urban women t o 
engage i n bringing water f o r her family. This increased the tendency to l i v e 
near the water source, especially f o r poor people as i t became t o expensive t o 
get water with the increasing distance from the source. 
Water was allowed to flow t o the c i t y i n the canal without any chemical 
t e s t i n g u n t i l funds f o r the administration of the Ayn Az-Zarqa were included 
i n the state budget i n 1926; since i t s formation i n Authmanid times u n t i l the 
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early Saudi time (l9l£ - 1926) t h i s body worked without remunderation. 
The f i n a n c i a l aid provided by the government helped the administration t o 
t r e a t the water by sampling and monitoring, since most usable ground water i s 
b i o l o g i c a l l y very pure. 
U n t i l the early 1960's people worked i n carrying water t o houses from 
the Manahil or from i n d i v i d u a l taps spread around Medina using water skins or 
t i n cans (Plate 2.7). The urban Medinese stored water i n large pottery j a r s 
("Zeer") f o r various uses, and transferred i t from these j a r s t o small pots 
called "Shirap" ( p l u r a l of Sharbah) f o r drinking purposes. The shirap are 
put i n an i r o n or wooden frame, and stood i n a draught t o keep the water cool, 
especially i n the summer season (Plate 2.8). Also, there were u n t i l the early 
I96O's, nine public drinking places, or "Sabeel", but h i s t o r i c a l w r i t e r s t e l l 
us there were more of these i n the early 1900's, as A l i Bin Mosa noted 18 
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sabeel i n Medina. This feature of the c i t y i s due t o cli m a t i c and r e l i g i o u s 
f a c t o r s , and hot weather p a r t i c u l a r l y i n summer, encouraged the construction of 
these sabeel. They were almost a l l b u i l t and served p r i v a t e l y , as every owner 
wants the reward from God without a t t a i n i n g any reward from people. Some 
sabeel can now be found throughout the c i t y , near shops or houses, where 
water flows from e l e c t r i c water coolers. 
The canals f o r watering purposes were constructed i n other parts of the 
old world, many years ago. O r i g i n a l l y invented i n Persia about 3,000 years 
to 
29 ago, .they spread t o other parts of the Middle East and around the 
Mediterranean i n the countries which had some connection with Persia; and 
these canals have been found i n Syria, Iraq and Egypt (where they are called 
"Qanat") and i n Yemen, where they are known as "F e l l e d j " . They have also 
been found i n Rome since the pre-Islamic and even the pre-Christian eras, but 
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here they are merely a h i s t o r i c a l c u r i o s i t y ; they were also found i n Oman 
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some 2,500 years ago by the name of " F a l l a j " . When the Islamic c a p i t a l was 
moved from Medina t o Syria i n the second half of the 7th Christian century, 
t h i s system was already used there and w i t h i n a few years found i t s way t o 
Medina (666 A.D.). Later i t also found i t s way t o Mecca at the time of the 
Aumaid Khalipha Al-Walid (705 - 7l6A.D„).'^ The reason why canals were not 
used i n Medina or Mecca at an e a r l i e r date could be due t o the i n t e r i o r wars 
and conditions of unrest, and the fa c t that Medina was not invaded by strongly 
c i v i l i s e d groups who could introduce such i r r i g a t i o n systems, as was the case 
i n other areas such as. Oman or Syria, which were invaded by Achaemandis i n 
pre-Christian times, and where every leader was evaluated by the number of 
qanats constructed during his reign. 4 
In 1909 pipes and taps were i n s t a l l e d i n Medina t o carry water t o some 
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streets and quarters of the c i t y . Their number increased u n t i l i n 1957 
there were k9 taps (Kabbas) but the main method of getting water indoors 
was s t i l l the water c a r r i e r . By the 1950's hoses were commonly used i n Medina 
to t r a n s f e r water from the kabbas i n the street t o the inside of buildings; 
t h i s sometimes led to c o n f l i c t between houses as everyone wanted t o be supplied 
f i r s t , and although every Kabbas was provided with two t o four taps t o a l l e v i a t e 
the problem, i t s t i l l persisted throughout the c i t y . In 1965 there were 
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1,500 Kabbas which indicates the spread of t h i s network of outdoor pips. 
At the end of the l a s t decade, when an indoor water supply was more readily 
available i n Medina, the outdoor taps were used only f o r dwellings on the 
periphery of the c i t y , as a f i r s t step t o l a t e r supplying these areas with 
indoor water pipes, and several kabbas are s t i l l to be found here and there 
inside the c i t y . In 197U the t o t a l number of "kabbasat" ( p l u r a l of Kabbas) 
decreased t o about 600. This i s s t i l l a high number and could be over-
estimated as accurate data was not available, and some taps were l e f t i n 
various areas of the c i t y although they are no longer required. However, 
t h i s f i g u r e indicates the increasing demand i n the extended urban areas f o r 
the extension of the pipe system, which, although begun i n the l°60's has not 
yet reached these areas. 
I t i s clear from the above facts that Medina was using water pipelines 
i n the early years of t h i s century, while some c i t i e s i n the Middle East have 
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not yet acquired t h i s f a c i l i t y . Tehran has only had piped water since 19f>5j 
and i n Oman i t was i n s t a l l e d only a few years ago, possibly due t o the f a c t 
that these c i t i e s had an adequate t r a d i t i o n a l "qanat", which covered the whole 
c i t y or v i l l a g e , and there was no need to replace t h i s system u n t i l i t became 
necessary f o r reasons of health. In Medina, the kabbasat were used along with 
the canals u n t i l shortage of water and preference f o r indoor piped water 
caused the decline of the canals at the end of the 1950's and by the 19o0's 
they were no longer used. 
The kabbasat were a main source of water f o r c i t y premises u n t i l the early 
1960's and played an e f f e c t i v e p a r t i n the development of r e s i d e n t i a l areas. 
Everyone wanted t o be as near as possible t o t h ^ kabbasat, as the cost of water 
supplied by water carriers increased with distance. For t h i s reason, i n the 
1950*s about 78% of a l l kabbasat were concentrated i n quarters inside the c i t y ; 
tankers were not then used t o carry water t o the c i t y periphery,-so the 
immigrants s e t t l e d at f i r s t on the northern boundary of the c i t y , i n the 
eastern f o o t of the Silae mountains, i n Bab As-Shami, where they could obtain 
t h e i r water from only two kabbasat i n the area. On the eastern side of Bab As-
Shami quarter there were also only two kabbasat, i n the northern and southern 
extremities, and t h i s could indicate the inadequate water supply i n t h i s area 
at t h a t time. Bedouin immigrants i n Bab As-Shami were i n competition with 
ci t i z e n s who gradually took t h e i r place, and the Bedouins were forced t o move 
t o the edges of the rocky Harrat where i t was d i f f i c u l t f o r them t o obtain 
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water. At t h i s stage the Ayn Az-Zarqa Administration thought i t necessary 
t o provide these areas with tankers. In the 1960's, the Bab As-Shami area 
was supplied by indoor piped water and the outdoor piped water was supplied 
t o the edges of the Harrat, but the i n t e r i o r of the Harrat i s s t i l l supplied 
by tankers. I t i s clear that only urban Medina can expect an indoor piped 
water supply, while the temporary or immigrant population and even new urban 
settlements must s t i l l depend on public kabbasat. This i s common i n the 
the Middle East, where the new settlements often s u f f e r from a lack of 
amenities i n varying degrees, and i s i n d i r e c t contrast t o the expansion of 
c i t i e s i n developed countries, where every new estate i s properly planned i n 
advance, and i s provided w i t h a l l necessary amenities. 
2.3 Recent Water Use and i t s E f f e c ts; 
In 1968 Medina had about 500 private wells (not owned by the government) 
of which U31 are o f f i c i a l l y recorded at the Ministry of Agriculture and 
Municipal A u t h o r i t i e s , and are used f o r agriculture and other purposes, 
such as domestic supply or cooling machines, and these wells y i e l d about 
2.3m.Vsec.^° The Ayn Az-Zarqa wells y i e l d about 8,500 - 9,000 m.^  per day 
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i n normal times, and 11,000 - 12,000 m. per day at pilgrimage times, so 
the average quantity extracted i s about 2.6m. /sec. These figures should 
increase i n future years as i n 1972 pumping from the Ayn Az-Zarqa reached 
3 3 about 19,675 m. per day at normal times and about 23,81*5 m. per day at 
pilgrimage times,^ 2 but as there i s no s i m i l a r data f o r private wells f o r 
t h i s year, the e a r l i e r data i s used here. However, t h i s would imply a p r i o r i t y 
3 3 f o r a g r i c u l t u r a l over human use (99,360 m. f o r agriculture and only 12,000 m„ 
f o r domestic consumption), and t h i s could be due t o the high number of private 
wells f o r i r r i g a t i n g the a g r i c u l t u r a l area compared t o the Ayn Az-Zarqa wells 
used f o r water supply (500 wells f o r the farmer and only 25 wells f o r the 
domestic consumer). This s i t u a t i o n has created an imbalance between the 
increasing demand and available supply f o r domestic uses, and w i l l be explained 
l a t e r . 
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I n f i l t r a t i o n t o the water bearing formation i s about O.36 - 0.U0 m. / s e c , 
but i t i s almost a l l f i l t e r e d i n t o the bed of valleys which have underground 
outflow from the water table t o the Hamd val l e y i n the north, and t h i s could 
explain the continuous reduction i n the piezcmetric l e v e l , as the c i t y ' s need 
f o r water i s i n excess of the recharge of the aquifer, and i s drawn from the 
reserveo I n 1968 a piezometric study carried out by Sogreah reported t h a t 
the t o t a l amount of underground water i n Medina was about 5,00 - 7,000 m i l l i o n 
m. j and calculated that i n the previous 25 years, 200 m i l l i o n m. had been 
consumed. I f reduction continued at t h i s r a t e , water storage would not be 
able t o supply the c i t y ' s requirements f o r more than the next 25 years, 
considering the above mentioned rate of water consumption. This reduction 
could have led to the f a l l of the water table l e v e l , and t h i s may be the 
reason f o r the drop i n the amount of water, or the running dry of Medina's 
wells, and deeper digging would be necessary accompanied by a corresponding r i s e 
i n the cost of water supplied t o the area, especially f o r the private a g r i c u l t u r a l 
sector. 
The main factors a f f e c t i n g a g r i c u l t u r a l water consumption are climate, 
s o i l and type of crop. I f the rainy season i s good, i t w i l l help i n i r r i g a t i o n 
and reduce the consumption of ground water. A co r r e l a t i o n can be observed 
between the p r e v a i l i n g weather and the amount of water used f o r a g r i c u l t u r a l 
purposeso For instance, the palm trees are i r r i g a t e d once every seven days i n 
the summer season, and once every fourteen days i n the winter season.^ This 
can be proved by studying the detailed account of the yearly a g r i c u l t u r a l 
water consumption i n Medina and i t s surrounding areas, given by Sogreah (Table 
2.3) . I t i s clear that the maximum water consumption figures are f o r May t o 
September, which are the hottest months of the year. 
Table 2.3. Monthly A g r i c u l t u r a l Water Consumption i n Medina D i s t r i c t . 
(x 1,000 m.3) i n 1968. 
Jan. Feb. March. A p r i l May June July Aug. Sept. Oct. Nov. Dec. Yeart 
13330 1,295 . 2 , U 0 2,130 3,280 3,320 3,180 2,9UO 2,520 2,1<00 1,5U0 1,295 27,6lA 
Source:- Sogreah Company, 1968. Tamin Al-Madinah Al-Monawarah Bil-Miah, 
Ministry of Agriculture and Water, Riyadh, p.70. 
The table also indicates the high annual a g r i c u l t u r a l water consumption 
compared with domestic use, but as has already been mentioned, the figures 
cover not only Medina c i t y area, but also the settlements around i t . However, 
i t could be expected that a g r i c u l t u r a l use i n Medina area would consume a 
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considerable amount of water, equivalent t o the estimated supply of 2 «3 ro. /sec. 
sec. 
•Soil texture also affects consumption, e.g. the saline s o i l i n the north 
of the c i t y requires more water than the less saline s o i l s i n the south. The 
type of crop also determines the amount of water used, f o r example 1$% of a l l 
water used f o r a g r i c u l t u r a l purposes i s used f o r palm trees and vegetables, 
l£% f o r fodder (especially a l f a l f a which i s considered a main fodder f o r c i t y 
l i v e s t o c k ) and 10$ f o r cereals. The reason f o r the large proportion used f o r 
palm trees i s that they are the main crop because they are most suitable f o r the 
l o c a l climate and s o i l conditions and they represent a long term investment, as 
they l i v e f o r an average of 80 t o 100 years. A l f a l f a also has a f a i r l y long 
l i f e - c y c l e , of approximately 6 - 1 0 y e a r s , ^ and can be an advantage i n s o i l 
reclamation. I t requires more water than the palm tree and i s sometimes 3own 
i n the shade, beneath the palms, thereby reducing i t s water requirement and 
also b e n e f i t t i n g the palm trees by more frequent i r r i g a t i o n of the a l f a l f a . 
Since the widespread use of d r i l l e d wells and mechanical pumps i n the 
t h i r d decade of t h i s century, the a g r i c u l t u r a l area has complained of the lack 
of water, possibly due t o the d i f f e r e n t methods used f o r supplying water. The 
population figures were then low (20,000 - U0,000)* compared to today's 
estimates and water consumption was therefore much lowerj also the system of 
Khaif and canals provided water from distant areas, i n contrast t o the new 
development which i s based on i n d i v i d u a l private ownership of wells and 
mechanical pumps, which can be exhausted by heavy pumping. Several wells have 
been abandoned as overpuraping depleted t h e i r water and t h i s could be the cause 
There i s no accurate data, but i n the early 1920's there were estimated 
t o be between 18 - 20 thousand i n h a b i t a n t s , ^ whilst i n the 1950's the 
estimate was U0,000 inhabitants, hi 
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of many c u l t i v a t e d areas being abandoned or moved over the years. The banks 
of the Aqiq valley west of Medina were planted from early Islamic t i m e s , ^ 
u n t i l the 1 °£0 fs but a shortage of water and the small amount of available 
arable land (which i n any case i s surrounded by lava and basalt rocks) made 
i t unprofitable t o continue c u l t i v a t i o n , and the land was abandoned and l e f t 
barren, p a r t l y due to the loss of f e r t i l e s o i l by erosion. 
In early times, the r i c h b u i l t t h e i r palaces and gardens on the Aqiq 
v a l l e y banks, when l i v i n g standards and wage levels were very d i f f e r e n t from 
today. Rich landowners could then f i n d cheap labour, and t h e i r object was not 
so much p r o f i t as self" s a t i s f a c t i o n . The old canal systems were much less 
costly t o the farmers, who shared the cost of b u i l d i n g , a f t e r which a l l the 
canals required was cleaning e i t h e r once a year or once every few years. I n 
contrast the new plumbed wells require f u e l , spares and operators, and a l l 
these factors add t o the a g r i c u l t u r a l cost. The old canals had a major d i s -
advantage as they flowed continuously and wasted a l o t of precious water, 
p a r t i c u l a r l y at night or during the winter and t h i s water flowed t o the Ghaba 
area i n the north, but as t h i s waste water did not come from only one source, 
i t was compensated by several t r i b u t a r i e s and wells along the canals, and i t s 
supply did not beccne exhausted. 
In 1972 Medina's population was about 137,000 and the t o t a l number of 
pilgrims f o r t h a t year was 9!?8,Ol;0.^ i t c a n be estimated that almost 16,000 
p i l g r i m s per day v i s i t Medina, as the pilgrimage season l a s t s f o r approximately 
two months and pilgrims stay f o r an average of one or two weeks. According 
t o the f a c t s given on p.U£ of t h i s study, i f we calculate the t o t a l discharge 
of the Ayn Az-Zarqa wells and add the discharge of the two wells on Al-Matar 
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Street and i n the old railway s t a t i o n which also supply the c i t y with l,0U2m. 
per day at ordinary times and 1,U50 m. per day at Hajj times, i t i s possible 
3 
t o estimate the d a i l y per capita consumption i n 1972 t o be approximately O.l^m. 
3 
per day at ordinary times and about 0.l6 m. per day at Hajj time. I t i s 
common to have burst pipes and cuts i n the water supply -to parts of the c i t y 
h9. 
f o r as long as a whole day during the Hajj season. A l l t h i s explains the 
weakness of the network t o meet the increasing demand f o r water and the 
pressure on the Ayn Az-Zarqa wells t o supply the abnormally heavy population 
although the wells work day and night i n an attempt t o keep pace with increased 
demand. In comparison with other c i t i e s i n the Middle East, i t could be said 
t h a t the per capita share of water i n Medina i s poor, as i n Tehran f o r example, 
3 3 the share i s 0.27 m. per head per day (based on 1968 s t a t i s t i c s of 100 m„ 
'per annum per head).^ In Medina the previous f i g u r e would r e s u l t i n an 
annual per capita water consumption of $h m. , which i s approximately h a l f 
t h a t f o r Tehran, but even these per capita figures appear reasonable when 
compared with those of some developed countries, e.g. i n B r i t a i n the domestic 
3 51 consumption was approximately 0.17 m. per head per day i n 1972. This rate 
i s a l i t t l e higher than that of Medina but lower than that of Tehran, but t h i s 
may be due to the difference i n clim a t i c and s o c i a l conditions of the two 
societ i e s , as i n Medina or Tehran the dry weather induces higher water consump-
t i o n . Families are usually larger, and therefore consume more water, and i t i s 
common during the hot summer weather f o r people t o bath at least once or twice 
a day. Also, the t r a d i t i o n a l cooking methods create more washing up than i n 
English f a m i l i e s , another f a c t o r which increases water consumption. I t i s 
expected th a t the domestic per capita consumption i n B r i t a i n w i l l r i s e t o the 
1968 Iranian standard by the end of t h i s century, but i f i n d u s t r i a l consump-
t i o n i s added to domestic consumption the s i t u a t i o n w i l l a l t e r . I n Medina, as 
i t accounts f o r only a small proportion of the t o t a l , i t was considered i n 
the previously mentioned f i g u r e of per capita consumption, and though there are 
no available figures f o r Tehran, i t would not reach the f i g u r e f o r B r i t a i n 
3 53 which was 0.32 m. per person f o r d a i l y domestic and i n d u s t r i a l consumption. 
This indicates the high i n d u s t r i a l consumption i n B r i t a i n i n contrast t o the 
very low i n d u s t r i a l consumption i n Medina or Tehran. 
The extra water consumption during the pilgrimage season appears only 
a small f r a c t i o n of the t o t a l consumption of the c i t y , but i t cannot be 
ignored. I f the pilgrimage took place i n the summer (as i s expected by the 
50. 
l a s t decade of t h i s century) t h i s would greatly increase the c i t y ' s water 
consumption. I f the 1972 d a i l y water consumption of pilgrims was based on 
the pilgrimage taking place i n summer, and on Sogreah's estimated increase 
i n the number of pilgr i m s by the 1990's,^ then the t o t a l amount consumed by 
pilgrim s would be about 169,661.6 m. ; t h i s estimate i s very rough, and the 
r e a l figures would probably be much higher, as since the Sogreah report (1968) 
the number of pilgrims has actually risen by U.5 times the Sogreah estimation. 
The extra water consumed by p i l g r i m s , although only a minor part of the annual 
t o t a l , nevertheless represents a large f i g u r e , which must be caref u l l y considered 
i n future regional planning i n order t o c o n t r o l the water supply and influence 
development i n accordance with approved regional strategies. 
Ayn Az-Zarqa spring dried up ten years ago, but the name i s s t i l l used 
f o r the new wells i n the area and f o r the o f f i c e which deals with water supply 
f o r Medina. The drying up of Ayn Az-Zarqa spring necessitated a corresponding 
increase i n the number of new wells from 9 t o 23 t o meet the increasing demands 
f o r water i n Medina. The demand f o r water w i l l no doubt continue t o increase 
as a re s u l t of the steadily increasing population and the r i s i n g standard of 
l i v i n g , whereby more citizens expect to be linked t o the pipe network. From 
the number of b u i l d i n g permits granted by the Municipality f o r new buildings 
over the 12 years from 1960 - 1972 (5,732 houses),^ i t can be estimated t h a t 
about 1|78 new houses were b u i l t per year. This fi g u r e does not appear very 
high as i t does not include a l l new buildi n g i n the c i t y , since many houses 
are b u i l t on the o u t s k i r t s of the c i t y without planning permissionj also, as 
has already been mentioned, only about ha l f the population are connected t o the 
pipe network, but these figures are given as those premises f o r which licences 
are obtained , and which are almost a l l modern buildings which w i l l require 
piped water. As stated on page U5 of t h i s Chapter, the discharge of Ayn 
Az-Zarqa wells i n 1968 suggests th a t domestic consumption of water was 0.1m. 
per head per day, and taking i n t o consideration the increased number of new 
houses, and the rate of water consumption i n 1972 (0.15m. ) i t can be expected 
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that the da i l y consumption per head would r i s e to 1.06 m. or even more by 
the end of t h i s century. These assumptions are very rough, but i t i s an 
attempt t o give an idea about the impending serious water shortage i n 
Medina as the available l o c a l ground water i s continuously decreasing and 
could create an imbalance w i t h increasing demands by the end of the century. 
I t i s evident t h a t the modern l i f e s t y l e has increased the per capita 
water consumption; with the old "Kabbas" system, citizens paid rather a high 
price f o r water (SR 1 f o r the "Zaffah", approximately 10 gallons i n two t i n s 
carried on a bar; see Plate 2 . 7)j the householder was always keen t o buy, 
but i t i s now possible f o r water t o be piped i n t o h i s home, and be abundantly 
available at the t u r n of a tap. This method has actually led t o an increase 
i n water consumption; f o r example, i n early Islamic times, the average water 
consumed f o r ablutions was one l i t r e , whereas nowadays the same function can 
use i n excess of one gallon. Early Muslims r i g i d l y obeyed the prophet by not 
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wasting precious water, even i f they were l i v i n g along a r i v e r , > but the 
modern system of piped water encourages waste. I f t h i s waste water were 
conserved as i n early times, i t would help t o keep the l e v e l of stored ground 
water stable. 
Water fountains are also a feature of modern urban design and Medina has 
two such fountains, one i n the west of the c i t y at Bab Al-Anbariah Square and 
the second i n Eab As-Shami Street, both i n s t a l l e d i n 1967 f o r decorative purposes 
and t o modify the nearby atmosphere. Coffee houses have been established near 
the fountains, and the squares have become recreational areas. Medina has had 
fountains since Medieval times, i n the courtyard's of the houses of the r i c h ; 
these were called "Shadrawan" and the water f o r the fountains was stored i n 
stone tanks which i n turn were supplied from private wells. Courtyard's are 
not a feature of modern houses and the fountains have now been transferred 
t o the public s t r e e t s . 
Water i s increasingly used t o i r r i g a t e green islands i n paved areas, 
as the dry l o c a l climate makes i r r i g a t i o n necessary. The asphalted streets 
and squares have reduced i n f i l t r a t i o n of r a i n water t o the ground Inside the 
*2 
c i t y , and t h i s could a f f e c t the amount of surface-underground water inside 
the c i t y , which f o r many years has been extracted through p r i v a t e wells, as 
these are now almost a l l abandoned, p a r t l y due t o t h e i r becoming dry and 
p a r t l y due to the spread of the water network i n the inner c i t y . 
2.h Possible Substitutes f o r Diminishing Water .Resources: 
Except f o r desalinated sea water, Medina's only water resource i s the 
sub-basaltic a l l u v i a l water now being exploited. I t i s necessary t o l i m i t 
a g r i c u l t u r a l water consumption i n order t o extend the duration of the ground 
water supply t o the c i t y , as water f o r domestic use i n Medina has p r i o r i t y over 
water f o r agriculture. This actually creates a vicious c i r c l e , and must be 
given f i r s t p r i o r i t y . 
Urban settlements depend on a g r i c u l t u r e , especially as the region and 
the whole Kingdom need more food, and Medina's a g r i c u l t u r a l area could be a 
great help i n supplying some of t h i s food, but the increasing demands f o r 
water and the increasing size of the urban area i s causing the a g r i c u l t u r a l 
area t o be moved f u r t h e r away from the ra p i d l y expanding c i t y , as was the case 
with a group of farmers who moved t o Qal'at Jiyyah Plain, roughly £0 Km. north 
of Medina. The government i s , i n f a c t , taking l i m i t e d steps to prevent f u r t h e r 
increases i n pr i v a t e pumping rates; the Ayn Az-Zarqa Administration continued 
t o increase i t s i n t e r d i c t e d area f o r pr i v a t e digging, and i n 197U purchased 
the water r i g h t s associated with some a g r i c u l t u r a l land surrounding the former 
area of the Administration (300,000 m. ) , but t h i s w i l l a f f e c t the a g r i c u l t u r a l 
area i n Koba which happens to be some of the best farmland available i n Medina. 
I t seems tha t the Ayn Az-Zarqa Administration method lacks perfection, and i t 
would probably be b e t t e r i f t h i s authority prohibited any modification of the 
e x i s t i n g wells i n the north of Medina, except those supplying water to the 
c i t y network. As i t i s impossible t o reduce farming a c t i v i t i e s i n a short 
time, i t i s b e t t e r t o wait u n t i l the water supply becomes inadequate f o r 
agr i c u l t u r e . The f i r s t cut-back i n a g r i c u l t u r a l land would probably be i n 
the north, especially at Al-Ayon area where farming i s much less p r o f i t a b l e than 
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i n the south of Medina, where the Koba area which i s famous both as an 
a g r i c u l t u r a l and a recreational area l i e s . The Ayn Az-Zarqa could meet the 
increasing demands of the c i t y f o r water from a more southerly d i r e c t i o n of 
about 25> - 30 Km. upstream of the old Aqiq v a l l e y , under the present basalt 
formation. These measures, combined with a reduction of a g r i c u l t u r a l use i n 
the north of Medina could s l i g h t l y increase the l e v e l of the water t a b l e , and 
t h i s area could help the southern sources by supplying Medina with part of i t s 
water requirements. I f there i s some saline ground water here, desalination 
could be carried out as i n the United States of America, and t h i s method 
would save the cost of transporting the sea water. The problem here i s s t i l l 
lack of r a i n t o recharge the used water, and supplies of saline ground water 
could not be guaranteed f o r any length of time as continued pumping could 
reduce the stored water, as was the case with water used f o r agriculture,, 
As was explained e a r l i e r i n t h i s Chapter, heavy floods reach Medina i n 
the rainy season and pass t o the north, i n addition t o other large volumes 
which evaporate from i n f r o n t of the dams. The i n f i l t r a t i o n of water i n 
f r o n t of the dams i s low, as the flood i s always accompanied by s o f t s i l t 
which spreads over the ground reducing i n f i l t r a t i o n . I t i s possible t o derive 
some benefit from the old idea where several wells were dug t o supply the canala 
(Dobool), and i t i s now possible with modern techniques to dig deep boreholes 
t o feed the alluvium bearing water formation. I f only h a l f the run-off of the 
Aqiq v a l l e y (about l£,UOO,000 m. i n I 9 6 8 ) i s assumed to be recharging t o the 
ground, t h i s would give the water consumption a balance with the recharging 
volume equal to the present consumption l e v e l , but could prove uneconomical 
i n the f u t u r e . I n an attempt t o meet the increasing demands f o r water, the 
aut h o r i t i e s have commissioned the construction of a desalination plant on the 
Red Sea at the nearest spot t o Medina; t h i s plant i s estimated t o cost about 
SR. 9 m i l l i o n , and w i l l have a l i f e of f o r t y years, while the recharging 
method requires no less than f i v e storage and d i v i s i o n dams. Based on the 
cost of the recent Bathan dam, these dams could cost approximately 
SR. 1 2 , £ 0 0 , 0 0 0 and the amount of water they would impound would be i r r e g u l a r 
i n occurrence, depending on the varying volume of floods i n dry and wet 
years. The idea of a r t i f i c i a l recharge of aquifers i s used i n other 
developed countries, as i n B r i t a i n , but they depend on r i v e r s which 
are constant, f o r recharging. As Medina has no r i v e r s , a r t i f i c i a l recharge 
would not be worth considering as an alternative source. 
I t can therefore be concluded that the recent trend t o desalinate 
sea water i s the most convenient solution t o the diminishing \*ater resources, 
and i n the long term p r i o r i t y must be given to t h i s p r o j e c t . The i r r e g u l a r i t y 
of running water i n Medina's valleys makes the construction of dammed reser-
v o i r s (as i n c i t i e s such as Cairo and Tehran which have crossing r i v e r s , and 
where p u r i f i e d water i s fed t o the water d i s t r i b u t i o n network) an unfeasable 
proposition. 
Also, the green land i n the south of Medina should be l e f t i n t a c t 
without decreasing i t s a l l o c a t i o n of water, and without increase i n the size 
of i t s present a g r i c u l t u r a l area. S t r i c t l i m i t a t i o n s should be placed on the 
use of water f o r a g r i c u l t u r a l purposes i n the north of the c i t y , and the sewage 
e f f l u e n t from the. water treatment plant could here be used ( t h i s i s more f u l l y 
explained i n a l a t e r section) and every new w e l l , f o r whatever purpose i t i s 
d r i l l e d , should obtain a licence from the department concerned. Such licences 
would not be given without a thorough study of i t s advantages and disadvantages 
i n order to prevent over-pumping of the water table and t o encourage the correct 
s i t i n g of pumping u n i t s brought i n t o the area. The significance of t h i s method 
has been proved i n other parts of Arabia i n the 19U0's (e.g. the Quaiti and 
K a t h i r i states at the time of the B r i t i s h c o l o n i a l administration of the south 
of A r a b i a ) . ^ 
2 . £ Water D i s t r i b u t i o n Network;* 
I t has already been mentioned th a t Medina has had a piped water supply 
since the l a t e Authmanid time i n 1909 when taps were i n s t a l l e d i n some streets 
and connected with a pump i n s t a l l e d on the manhal of Bab As-Shami f o r t which 
* A l l figures r e l a t i n g t o quantity given i n t h i s section were obtained at 
a meeting between the author and the engineer, Ahmed Rashid Khalid, i n 197U, 
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was fed by the Ayn Az-Zarqa canal. In the l a t e 1920's the Health Centre I n 
Mecca suggested that f o r health reasons, the old canals i n Mecca and Medina 
should be replaced by a metal piped water supply system,^ but because of 
f i n a n c i a l d i f f i c u l t i e s t h i s idea was not put i n t o practice u n t i l the l a t e 
19£0's, and about half the population (H6# of the t o t a l ) do not receive piped ' 
water but must carry t h e i r own water from private sources i n the suburbs or from 
public taps (kabbas) i n the s t r e e t s ; a l t e r n a t i v e l y , they buy water from tankers,, 
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Local requirements come from 23 wells equipped with pumps i n a 300*000 m. 
area south of Medina, along with a w e l l i n the railway s t a t i o n which i s used 
f o r f i l l i n g water tankers which carry water to the western and eastern Harrat 
where there are no water pipes. On the Al-Matar road north east of the c i t y , 
about 9 Kin. from the c i t y centre, there i s a wel l which i s linked with the 
d i s t r i b u t i o n network t o supply part of the northernr-side of the c i t y . In 
Koba area the distance between wells i s about 500ra. i n order t o gain maximum 
bene f i t by preventing the water from one we l l running i n t o the other w e l l . 
Water i s gathered from these wells i n t o two concrete tanks, each with a 
capacity of 7^0 m. , and water flows t o Medina from these tanks via a 12" 
pipe; both tanks and pipe l i n e were constructed 22 years ago. On Al-Matar 
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road, water i s stored i n a tank of 10,000 m. capacity and from t h i s tank 
water i s transferred t o a 500m. tank on Maqad Mutair mountain; these tanks 
were also constructed 22 years ago and from here water j o i n s the d i s t r i b u t i o n 
pipes. There are four i r o n tanks i n the railway s t a t i o n , each with a capacity 
of £0m. which have been there since the Authmanid reign ( i . e . since the early 
1900 «s). 
A water project has been i n operation i n Medina since 1961t. The f i r s t 
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stage which took 6 years to complete, involved the construction of a li , 0 0 0 m. 
tank i n Koba area with 20" diameter cast i r o n pipes leading t o Bab As-Shami 
(roughly i n the centre of Medina) although a 12" p i p e l i n e i s s t i l l i n use. 
Ayn Az-Zarqa Administration constructed a t o t a l length of approximately 
21Km. l i n k s of [ i - 6 - 8 - 1 0 - 1 2 & 16" diameter pipe from these main pipes t o 
various parts of Medina. The length of p i p e l i n e w i l l be more meaningful i f 
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i t i s compared t o the length of the pipe network of another c i t y about the 
same size as Medina. For example, i n 1972 At-Taif c i t y had a b u i l t up area 
2 2 of about 9.7 Km. compared t o Medina's 11.13 Km. , and the length of piped 
water network i n . At-Taif. was 27 Kmj^ t h i s comparison reveals how small i s 
Medina's network i n r e l a t i o n t o i t s size. This could be explained by Medina's 
topographical d i f f i c u l t i e s , not encountered i n At-Taif, which influence the 
spread of Medina's water network and the topography s t i l l a ffects Medina's 
water system. In the Harrat, east and west of Medina, water i s s t i l l brought 
by tanker as the rocky land i s d i f f i c u l t t o dig f o r the laying of pipes. 
Urban people avoid these areas, and they are usually settled by lower income 
groups and immigrants. The pipes supplying public taps i n the Harrat area 
are very near the surface of the ground, and i n some places actually on the 
surface, again due t o d i f f i c u l t topographical conditions!, and water tankers 
are s t i l l necessary. Where some new buildings have been constructed i n t h i s 
area, the inhabitants have e i t h e r bought small metal tanks (approximate 
capacity 1.6 m. ) or have persuaded the Ayn Az-Zarqa Administration t o i n s t a l l 
the tanksj these tanks are i n s t a l l e d i n a central p o s i t i o n and are supplied by 
the Ayn Az-Zarqa Administration water tankers. 
Water i s delivered from the network t o small i n d i v i d u a l tanks at ground 
l e v e l at each of the premises, from here i t i s pumped up t o metal or concrete 
tanks on the roof, from where i t i s delivered t o the various parts of the 
bu i l d i n g . Higher d i s t r i b u t i o n pressures were necessary i n order to convey 
water t o the topmost storey of the highest b u i l d i n g i n the c i t y , and a new 
concrete tank was constructed on Silae mountain i n the second stage of the 
aforementioned project (1968-1971) . This tank has two sections, each with 
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a capacity of 3,000 m. and each part receives i t s water d i r e c t l y from the 
20" diameter pipeline v i a pumps i n the main pumping s t a t i o n at Koba. 
•s 
A 500 m. tank was also constructed on a h i l l on the road t o Jeddah t o serve 
3 
Aurwah and the Al-Anbariah areas. A pressure tank of 100m. capacity was 
also b u i l t at this, stage i n Koba area. 
I t i s evident that the t o t a l capacity of the pressure tank (6,600m. ) 
57. 
i s only, adequate f o r present water consumption. I f h a l f the $h% of the 
population connected t o the piped water network i s assumed t o be l i v i n g i n 
2-3 storey b u i l d i n g s , then according t o the per capita consumption figures 
f o r 1972, these houses would receive an adequate supply; but the s i t u a t i o n 
could change d r a s t i c a l l y i n the futu r e . Using the estimation of per capita 
consumption at the end of the century (p.51), the capacity of these tanks i s 
not s u f f i c i e n t , and the c i t y w i l l require almost s i x times the presentpressure. 
This i s a general estimate, but the present l e v e l of water consumption, the 
pressure tanks are not adequate as the c i t y i s not supplied by tanks of equal 
height or capacity. In areas supplied by low l e v e l tanks such as p a r t of 
Bab As-Shami quarter, Al-Matar s t r e e t , Koba area, there i s i n s u f f i c i e n t 
pressure f o r water to reach the top of buildings. 
Medina's water i s thus supplied by one or other of the following 
methods (see Fig. 2.3):- (a) the indoor network i n the c e n t r a l areas, south of 
the c i t y along the main pipes from the water resources i n the south; and i n 
the north along Al-Matar and Sultana roads; (b) the "kabbas" system which 
d i s t r i b u t e s water t o the streets and which extends beyond the f i r s t networic; 
and (c) v i a water tankers t o the areas with d i f f i c u l t topographical conditions 
such as the Harrat or the f a r extremities of the c i t y which are not linked 
by either (a) or ( b ) . 
2.6 Sewage Disposal. 
U n t i l the 1970's, Medina had no modern piped disposal network. Each 
bu i l d i n g had i t s own disposal method, by leaving i t s waste t o i n f i l t r a t e 
i n t o a 10-l£m. hole dug i n the ground (Baiarah) either inside the b u i l d i n g 
or near the f r o n t door, and these Baiarah were p e r i o d i c a l l y cleaned. For 
t h i s reason the shallower holes were cleaned out more frequently than the 
deeper holes, and shallower holes were more common i n the Harrat areas where 
due to the rocky t e r r a i n i t was only possible to dig holes of k-5 m. deep and 
often only by using dynamite. This was an added deterrent t o s e t t l i n g i n these 
areas by the more, wealthy, or f o r commercial buildings or blocks of m u l t i -
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storey f l a t s which needed deeper holes f o r such drainage. Some buildings have 
two holes, one f o r the waste water and the other f o r s o l i d waste. This could 
be due t o t r a d i t i o n a l and r e l i g i o u s habits as people d i s l i k e d mixing the two 
wastes as the f i r s t might be accompanied by food residues. 
The problem of disposal has never been immediate, and i n the early 
Islamic times people disposed of t h e i r waste at an area i n the east of the 
old c i t y called A l - M a n a s i e b u t the increasing population and the changing 
l i f e s t y l e has presented a serious disposal problem f o r the c i t y . The present 
system of disposal may be one reason f o r the s a l i n i t y of ground water downstream 
from the c i t y , and may also lead t o the p o l l u t i o n of drinking water resources. 
For t h i s reason, one of the wells of Ayn Az-Zarqa Administration was locked 
i n Koba area i n 1972 as i t was close t o the r e s i d e n t i a l a r e a . ^ These 
circumstances necessitated a serious study of t h i s problem and i n 1968 Consult 
Ltd ., began a study t o provide an e f f i c i e n t sewage disposal system. Work on 
the f i r s t stage of t h i s scheme was begun i n 1970 with a plant designed f o r the 
f u l l sewage treatment sequence: s e t t l i n g , sludge digestion and sewage aeration. 
The f i r s t stage of the scheme was designed t o serve only 25,000 of the pop-
u l a t i o n ^ and was completed i n 197k- The plant i s situated i n the northern 
part of the c i t y behind Auhud Mountain, and the nearest point t o the plant 
was chosen as the area t o be connected t o the disposal network f i r s t . As 
yet no date has been predicted when the whole of the c i t y can be connected 
t o the new sewage system. The completion of t h i s project would be of enormous 
benefit t o the c i t y as i t would open up areas which u n t i l now have had no 
large scale b u i l d i n g due t o a la^k of water and sewage disposal. 
The treated waste water i s of great value and can be used f o r c i v i c 
supply, e ng. f o r fountains f o r green areas w i t h i n the c i t y , and t h i s would 
conserve the Ayn A.z-Zarqa water f o r the domestic supply,, I t could also be 
used t o improve the nearby a g r i c u l t u r a l water supply, which w i l l save the 
high cost of e f f l u e n t transportation, and t h i s would strengthen the previously 
mentioned idea of p r o h i b i t i n g any private digging i n the north of the c i t y . 
This would help t o preserve the a g r i c u l t u r a l area as i t would the.n have an 
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alternative source of water from t h i s plant whose discharge would increase 
with the completion of each stage, and as the increased length of the network 
supplying drinking water allowed the per capita consumption of water t o r i s e . 
2.7 Conclusion: 
I t has been shown tha t the run off from Medina's valleys i s very high 
and the area was not obtaining maximam benefit from t h e i r heavy floods. The 
ground water was, and s t i l l i s , the main source of water f o r both a g r i c u l t u r a l 
and domestic purposes. I t has been suggested t h a t an alternative a g r i c u l t u r a l 
water supply i s available i n the north of the c i t y from the e f f l u e n t of the 
waste water treatment plant; i t would be b e n e f i c i a l i f the a g r i c u l t u r a l use 
of ground water was reduced by gradually drying up some of i t s wells and 
forbidding the sinking of new wells f o r a g r i c u l t u r a l purposes, i n order t o 
conserve the diminishing ground water f o r domestic purposes. 
The sharing of i r r i g a t i o n systems carried on from early times u n t i l 
the early decades of t h i s century might be a feature of the unit y of Medina's 
society. In comparison with other societies i n the Middle East i t appears 
that there are some who have a p r i o r i t y i n using such i r r i g a t i o n systems as 
i n I r a n , Oman and Yemen, but Medina also had an advantage over some of these 
societies by using mechanical devices such as water and sand clocks which were 
used f o r the organisation of t r a d i t i o n a l i r r i g a t i o n methods, and these devices 
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were not used i n Oman or Yemen i n Medieval Islam. 
Since the 1930's changes have taken place i n the i r r i g a t i o n methods 
and organisation which r e f l e c t changes i n the s o c i a l and economic structure 
of the community. Agriculture i s no longer the base of prosperity and has 
been superseded by the recent trade importance of the area as i t s population 
increased, or the a v a i l a b i l i t y of government jobs,as the lack of near surface 
ground water has forced some farmers to change t h e i r occupation. The 
remaining a g r i c u l t u r a l areas have been developed by the use of p r i v a t e l y owned 
mechanically pumped wells which have f u r t h e r lowered the l o c a l water t a b l e 
and led to a reduction i n a g r i c u l t u r a l a c t i v i t y , and t h i s f a c t o r combined 
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with the increasing demands f o r Medina's urban water supply has also affected 
the size of the a g r i c u l t u r a l area. Surface storage i n the area i s unwise, 
evaporation i s very high and the nature of f l o o d s , which i s accompanied by 
heavy s o f t s i l t erosion does not allow adequate down i n f i l t r a t i o n . Underground 
storage would appear more s u i t a b l e , but i s more co s t l y , and i t i s apparent 
that the project f o r the desalination of sea water would, i n the long run, 
be mory p r a c t i c a l . 
The present prohibited area of Ayn Az-Zarqa may be able t o supply the 
needs of the c i t y f o r water u n t i l the end of t h i s century, a f t e r which i t may 
be possible to obtain supplies from f u r t h e r south upstream of the Aqiq valley,, 
The present shortage of water, especially i n the summer and at Hajj time may 
be due t o i n e f f i c i e n t pumping or conveyance methods, both of which need t o 
be expanded to keep pace with increasing demands, and work has been going on 
i n Medina since I96I4. t o replace parts of the old piped network. 
Four methods have been used i n Medina t o supply domestic water; (a) i n 
the pre-Islamic and very early Islamic era when water was carried t o houses 
by women, children and servants from the adjacent wells which were also used 
f o r a g r i c u l t u r a l purposes; (b) the construction of the Ayn Az-Zarqa Canal i n 
666 J l L . D . , which remained i n use u n t i l the 1950's, with periodic r e p a i r s , and 
had ten watering places (some w i t h separate sections f o r men and f o r women) 
scattered throughout the c i t y ; (c) the widespread use i n the early 195>0's 
of public taps, "kabbas" throughout the various quarters of the c i t y , and 
(d) the more recent innovation r e f l e c t i n g the changing way of l i f e i n Medina, 
the beginning, i n the l a t e 1950's of the modern pipe network. 
A l l these methods have had t h e i r e f f e c t on the spread or reduction of 
Medina's r e s i d e n t i a l area, but the topographical conditions of the area must 
be overcome t o aid the necessary expansidn of the new water network to a l l 
areas of the c i t y . Similar d i f f i c u l t i e s have been surmounted i n other 
economically poorer areas such as Oman, when dynamite was used t o blast 
6R 
channels f o r the pipes," and i t i s obvious t h a t a s i m i l a r scheme should 
present no d i f f i c u l t y t o the much richer nation of Saudi Arabia. 
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CHAPTER 3. 
POPULATION STRUCTURE 
I t i s very d i f f i c u l t t o w r i t e about Medina's population since no accurate 
census has yet been conducted. I t i s a w e l l known f a c t that population studies 
require basic data, but unfortunately Saudi Arabia has not yet had a r e l i a b l e 
o f f i c i a l census. In t h i s Chapter the census which was held i n 1962/63 w i l l 
be used, although the government repudiated the r e s u l t s . This census suffers 
from a number of defects, such as lack of information about sex, age group 
and other p a r t i c u l a r s . One reason f o r t h i s i s t h a t , according to the o f f i c i a l 
view of the government, Saudi Arabia i s a large country with a host of 
development problems, e.g. education, and the construction of roads and 
hospitals; consequently e f f o r t s of the state are said t o be concentrated on 
dealing with those problems requiring urgent s o l u t i o n s , with l i t t l e thought 
being given t o census data u n t i l the l a s t decade. I t i s , however, necessary 
to f i r s t deal w i t h s t a t i s t i c s i f proper foundations are to be made f o r the 
solution t o these problems. There were c l e a r l y i n s u f f i c i e n t people aware 
of the importance of census data when the development of the country began 
a f t e r the discovery of o i l i n 1938 brought good revenue t o the s t a t e . 
Censuses were taken i n Hijaz from the 19th century during the Authmanid reign 
(1^17 - 1918), being known as Hijaz. W i l a y t i Sarinamah, but since Hijaz 
o f f i c i a l l y united with the power that appeared i n the Najd region under 
the name of the Kingdom of Saudi Arabia i n 1932, i t became necessary t o 
have a new census f o r the whole Kingdom. 
The f i r s t n a t i o n a l census was held f o l l o w i n g the recommendation of the 
U.N. i n 1962/63. In 197U an o f f i c i a l census was undertaken under the 
e f f i c i e n t auspices of the U. N., but the results are s t i l l c o n f i d e n t i a l and 
were not o f f i c i a l l y approved. The census of I962 /63 estimated Medina's 
population at 71,998, but i t was inaccurate due t o poor methods of data 
c o l l e c t i o n and false statements by people who were not aware of the r e a l 
aims of the census. 
A population study of Medina i s of p a r t i c u l a r importance i n view of 
i t s regional and i n t e r n a t i o n a l roles. I t i s the c a p i t a l of a d i s t r i c t of about 
2^0,000 souls; i t i s an important road h a l t between Syria, Lebanon and Jordan 
c'.nd the northern part of Saudi Arabia, and i s also a c i t y which receives 
immigrants from the surrounding areas. I t i s expected t h a t t h i s regional 
importance w i l l increase i n the near f u t u r e ; and many nomads now tend, with 
o f f i c i a l encouragement, to s e t t l e i n c i t i e s , and since Medina i s j.the p r i n c i p a l 
c i t y i n the area, i t i s expected t h a t some of these people w i l l migrate t o i t 
i n search of work. Immigrants unable t o s e t t l e i n the c i t y i t s e l f w i l l do 
so i n an urban f r i n g e area. From the i n t e r n a t i o n a l point of view i t i s a 
f o c a l point f o r pilgrims at certain periods of the year; t h i s increases the 
c i t y ' s population f o r a short period (almost two months) and requires a 
huge temporary increase of services and provisions. 
Other estimates of Medina's population mentioned i n the reports of 
some companies which undertook projects i n Saudi Arabia on d i f f e r e n t date3, 
w i l l be u t i l i s e d where available. From the various estimates s i g n i f i c a n t 
contrasts can be found i n the c i t y population figures. However, the l a s t 
estimate of the Robert Matthew Company w i l l be extensively used i n t h i s study 
as i t i s accepted by the Town Planning Bureau and the Central Department of 
S t a t i s t i c s . 
3.1 Population Growth: 
H i s t o r i c a l l y , no accurate account i s available of the number of inhab-
i t a n t s of Medina and therefore the main source f o r such a population study 
i s the estimates of some historians and foreign t r a v e l l e r s . Many t r a v e l l e r s 
passed through Medina but only few gave an estimation of i t s population. 
The f i r s t picture about the size of Medina came through the I t a l i a n 
t r a v e l l e r Ludovico d i Varthema who v i s i t e d the c i t y i n 1503 A.D., and 
mentioned that inside the c i t y walls there were only 300 houses."'" Another 
l a t e r t r a v e l l e r (Burton) estimated t h a t every house i n Medina accommodated 
2 
about 12 persons; by combining these two estimates, a population fi g u r e 
of 3,600 persons i s reached. This gives a general idea of Medina's low 
population at that time compared with the Medina described i n the 7th 
Christian century where several areas outside the walls (which were b u i l t i n 
872 A.D. and remained i n t a c t u n t i l the f i r s t h alf of t h i s century) were 
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inhabited, such as the Aqiq valley on the west of the c i t y . This would 
indicate that Medina 's population could be greater than the figure implied 
at the time of Vartheraa's v i s i t t o Madina. This could be due to the weakness 
of a l l Muslim states at th a t time, along with the slumping of Arabia's trade 
routes (on which c i t i e s depended f o r t h e i r l i v e l i h o o d ) a f t e r the journey of 
Vasco de Gama around the Cape of Good Hope t o East Africa and then t o India i n 
1U97 t o 1U99 A.D. Thus the f a l l i n g standard of l i v i n g i n the area would have 
led some of the c i t y ' s inhabitants to leave i t f o r areas with better conditions. 
The s i t u a t i o n was not very d i f f e r e n t from other main c i t i e s i n Hijaz 
such as Jeddah or Mecca, which were inhabited by IjOO and 6 X families respec-
t i v e l y . ^ Assuming that every family has f i v e members, the populations of 
Jeddah and Mecca would be about 2,000 and 3,000 respectively. But the 
s i t u a t i o n was completely d i f f e r e n t i n comparison with other c i t i e s located 
on more southern l a t i t u d e s on the new route to India. Barbara Island on the 
eastern coast of Africa had a population of about 20,000 at that time, and 
Zeila c i t y on the coast of Ethiopia had an immense t r a f f i c and many inhabitants, 
while Aden was reported to have a population of between 5,000 and 6,000."' 
At the time of Burckhardt's v i s i t i n l 8 l l j , i t s population compared 
favourably with other main c i t i e s i n Hijaz such as Mecca, Jeddah and Tanbuj 
Medina had between 16,000 and 20,000 inhabitants compared t o between 12,000 
and 15,000 i n Jeddah and only 5,000 or 6,000 i n Yanbu.^ This means that 
Medina's population increased about h or 5.5 times i n almost three centuries, 
but there were other towns which grew more r a p i d l y , such as Jeddah. I f we 
compare the Varthema estimate of Jeddah's population with Burckhardt's, i t 
would give Jeddah a s i x f o l d increase. 
Burton, who v i s i t e d Medina i n 1853, 39 years a f t e r Burckhardt, suggested 
tha t Medina's population was between 16,000 and 18,000.^ From these figures 
i t would seem that no increase occurred i n population during 39 years, which 
i s strange because according to Burckhardt, Medina was i n a poor condition, 
but at the time of Burton's v i s i t i t was f l o u r i s h i n g and might be expected 
t o have more people. The existence of walls explains the l i m i t e d expansion 
h i s t o r i c a l l y , but there was some opportunity f o r higher densities i n the town, 
and t h i s may be due t o defence or security f a c t o r s . Burckhardt did not give 
any information about the c i t y density, but his description of many houses i n 
g 
ruins would suggest a high density of population i n Medina at that time. 
Burton reached the conclusion that there were about 12 people l i v i n g i n each 
house, but f a i l e d t o mention any ruined houses, and t h i s may indicate the lew 
population density i n Medina at the time of his v i s i t , as the t o t a l population 
did not exceed Burckhardt's f i g u r e and they might have spread over the 
previously ruined houses inside the walls. The density of the walled c i t y at 
Burton's time may seem high i n comparison with the present unwalled c i t y , and 
t h i s w i l l be explained i n Section 3.IT. 
In 1877 John Fryer Keane estimated Medina's population t o be about 20,000 
and t h i s did not greatly vary from Burton's estimate i n the middle of the 19th 
Century or Burckhardt's i n the early 19th Century. 
Development i n communications, notably the Hijaz railway between 1908 
and 1911; had a great e f f e c t on increasing the population of the c i t y to about 
80,000 people."^ R a i l t r a v e l was new i n the Authmanid Empire at that time, 
and many Muslims from Syria and Turkey decided t o v i s i t the Holy City as 
transport became safer and easier. The c i t y became a resort f o r r i c h , old and 
r e l i g i o u s people, b e n e f i t t i n g from the contributions started by early Egyptian 
governors t o the c i t y . The Government of Egypt (e.g. Sultan Kayt Bey i n 11x12 
AoD.) and the Authmanid Sultans (e.g. Sultan Suleman i n 1537 A.D.), donated a 
yearly income t o the Medinese. The majority of Medina's inhabitants enjoyed 
g i f t s known as 'Surra' and some families were supported t o t a l l y by 'Surra' 
without carrying out any duties'; many Medinese would possibly have abandoned 
the c i t y without these surras, which were t h e i r main source of incase. At 
t h a t time there was no encouragement given to Industry to provide employment 
f o r the people; such incentive, had i t existed, would have been a l o g i c a l 
reason f o r the expansion of Medina's population. However, i t i s clear t h a t 
the population increase at the Authmanid time (1517 - 1916) was due mainly 
to foreigners, especially the Turks, who settled f o r a time i n Medina. This 
r i s e was only temporary and the population reverted t o previous levels with 
the coming of the F i r s t World War, when the surras and g i f t s ceased,and 
parts of the railway i n Arabia were destroyed and t r a i n s could no longer reach 
Medina. 
12 
In 1959, GoA. Lipsky estimated Medina's population at 1*0,000. Thus, i n 
k2 years (1917 - 1959) Medina's population nearly t r e b l e d , and p r i o r t o t h i s 
period (1859 - 191h) i t had increased f o u r f o l d ( F i g . 3 . l ) o The increase over 
the l a s t years of the l a t e r period was due t o the e f f e c t of the completion 
of the Medina-Damascus railway (1908 - 1911;), as explained i n the l a s t 
paragraph. The population increase during the period 1917-1959 appears 
r e l a t i v e l y high, but not as high as the increase which occurred during the 
period 1908 - 191k. 
The r e s u l t of the 1963/63 census gave Medina a t o t a l population of 
13 
71,998 inhabitants, J or about 2% of the t o t a l population of the country. 
This means that Medina's population increased by about 800°/oo. during three 
years (from 1959 - 1962). I t i s clear that t h i s r a te i s high, but i t must be 
considered c r i t i c a l l y as the 1959 figures were only the estimate of a w r i t e r , 
who did not depend on any s t a t i s t i c a l base. However, i n comparison with the 
figures of the l a t e years of the second decade of t h i s century, or of the l a s t 
century, these two estimates seem quite reasonable, as they accompanied the 
build-up of considerable areas outside the walls. 
In I968 Sogreah Company, depending on sample surveys, estimated Medina's 
population at approximately 90,000,^ and i n 1972 Robert Matthew Company 
gave an estimate of 137,000. This would mean tha t Medina's population almost . 
doubled w i t h ten years from 1962 - 1972 with about 903°/00 rate of increase, 
or an annual increase of about 90°/oo. Although t h i s may seem a rapid growth 
Fig. 3 I POPULATION OF MEDINA 
140 -i 
120 -
100 - | to o z < 
V) 
O 80 
X 
Q 60 
_ l 
=J a. o 
Q_ 40 
20 -
(PHILBY) 
80,000 
1870 
— I — 
1910 
(PHILBY) 
150,000 
(ROBERT MATHEW) 
137,000 
( NATIONAL CENSUS 
71,998 
(KEANE) 
20,000 
LIPSKY) 
4 0 , 0 0 0 
1920 
I 1 
1930 1940 
YEARS 
1950 1960 1970 1980 
Fig. 3 2 POPULATION GROWTH IN MEDINA 
40 
38-5 
35 
\i\ Birth rota 
30 28-6 
27-4 25 EJ 25 
22 Natural Increase rate 22 
20 
UJ 15-9 14-6 
°- 15 148 13-4 \ II 5 10 8 9 Death rate 
• 
1975 1965 1955 1960 1970 
YEARS 
Sourcfel.The Ac" tinistration For The Affairs of the Dead, Medina. 
2.The Health Centre,Medino. 
70., 
i n ten years, Medina 13 population s t i l l comprised only 2.3$ of the t o t a l 
population of the country, possibly due t o the greater p u l l of other c i t i e s 
such as Riyadh and Jeddah, which proved mere a t t r a c t i v e t o immigrants than 
Medina. (About 1% of the t o t a l population vers i n Riyadh, and 6.k% i n Jeddah). 
This increase i s not solely due t o natural increase, but also t o immigration 
from surrounding areas or from outside the country, and during t h i s period, the 
size of Medina has doubled and new areas have been s e t t l e d . The increasing 
number of people coming t o Medina i s due to such factors as the r i s i n g standard 
of l i v i n g and cheap t r a v e l ; migrants have an optimistic view of economic oppor-
t u n i t i e s i n Medina related t o other available services. The construction of 
hotels, guest houses and other f a c i l i t i e s f o r p i l g r i m s has created more jobs 
and attracted more people t o work i n Medina. In hotels, f o r example, there 
l£ 
were about 66U workers i n 1971, and t h i s number could increase. I f t h i s 
f i g u r e i s added t o the t o t a l number of workers i n commerce, industry and 
services i n Medina, then the f i n a l f i g u r e i s 6,772 employees; t h i s means that 
about 10% of the t o t a l workforce is.employed i n hotels or hospices, and these 
workers account f o r a considerable proportion of people coming from outside 
Medina. 
3.1.1 F e r t i l i t y i n Medina; 
F e r t i l i t y i s the occurrence of l i v e b i r t h s , and i s one of the main 
aspects of population study, as i t i s the main determinant of population 
growth. The data on f e r t i l i t y i s not accurate, since many people do not 
believe i n b i r t h r e g i s t r a t i o n . The recording of b i r t h s t a t i s t i c s commenced 
i n 1965, but gave only the general number of b i r t h s , without any d e t a i l s . I t 
i s therefore d i f f i c u l t t o ascertain the actual annual rate of population increase 
i n Medina. Recently, nearly a l l Medinese have obtained b i r t h c e r t i f i c a t e s f o r 
t h e i r c h i l dren, when i t became necessary f o r them t o attend school. From t h i s 
source, more accurate figures on b i r t h rates can be obtained. 
As has already been mentioned, b i r t h s t a t i s t i c s go back only to 1965, 
so i t i s impossible to compare the aforementioned rate of annual increase 
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(90°/oo) with the natural increase rate f o r the same period (1962-1972). 
But from available data on Medina's b i r t h and death rates i n the 8 years 
between 1965 and 1972, the c i t y ' s population should be about 107,870 i n 1972, 
with an annual growth rate of about 20.3°/oo. This rate i s f a i r l y high and 
corresponds t o the rate i n many developing countries i n Africa and Asia. I t 
i s also higher than the n a t u r a l growth of approximately 17.3°/oo n a t i o n a l l y , ^ * 
and t h i s might be due t o the f a c t that the national rate includes vast areas 
where health conditions are poor. 
However, there i s a 21.3% difference between the wri t e r ' s estimate 
(107.870) and Robert Matthew's accepted estimate of Medina's 1972 population 
(137,000), and t h i s might be due t o new s e t t l e r s i n the c i t y from outside 
the area. Medina's growth can therefore be la r g e l y a t t r i b u t e d to migration, 
closely associated with the economic growth, and has caused some problems f o r 
the c i t y a u t h o r i t i e s , e.g. the growth of slums, unplanned settlements and 
r i s i n g unemployment. A good example here i s th a t of the s i t u a t i o n i n the 
Western Harrat, where people b u i l t t h e i r houses and planned the streets as 
they pleased, and i t i s d i f f i c u l t f o r the area t o obtain public services such 
as modern roads. Since the l a t e 196D's, a f t e r the new plan f o r the area was 
drawn up by the Town Planning Bureau, the municipality now imposes heavy fines 
on anyone b u i l d i n g a house without permission. I t would na t u r a l l y have been 
b e t t e r i f the authorities had planned t h i s area from the beginning, instead 
of leaving i t t o grow haphazardly, as public money is now being wasted on 
replanning. 
A gradual increase was observed i n b i r t h s between 1965 and 1970, and 
then a decrease from 1970 u n t i l 1972 (see Table 3.1). 
Table 3.1. B i r t h figures i n Medina f o r both Saudis and foreigners 
(1965 - 1972). 
Sex; 1965: 1966: 1967: 1968: 1969: 1970: 1971; 1972: 
Male 1217 1223 lhli7 1672 2115 2731 2298 2237 
Female: 1398 1016 1066 1360 1693 201*7 2006 2031 
T o t a l : 
Source:-
2615 2239 2513 3039 3808 U778 li30U U268 
Health 1 Centre , Medina. 
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B i r t h rates can be affected by several factors such as the difference i n 
f e r t i l i t y between c i t y dwellers and r u r a l people, and between r i c h and poor. 
The- b i r t h rate i s high among the poor people as they e i t h e r do not believe 
or do not know about b i r t h c o n t r o l . Polygamy also influences f e r t i l i t y ; i n 
recent years, people have rejected polygamy, as marriage became more expensive -
and the cost of l i v i n g increased. From the r e l i g i o u s p oint of view, every man 
may have more than one wife but must act j u s t l y between them i n everything. 
This r e l i g i o u s rule favoured b i r t h control; as the cost of l i v i n g increased 
i t became d i f f i c u l t f o r poor or even middle income groups t o act j u s t l y 
between t h e i r wives, who were no longer content with a very simple way of l i f e . 
Nowadays, more men are content with one wife: improved education has helped t o 
promote t h i s new tendency, and t h i s has been a major f a c t o r i n decreasing the 
b i r t h rate i n Medina. 
To express the previous f a c t as a percentage, three years of Table 3.1 
w i l l be used; the f i r s t to depict the b i r t h r a t e , the second to represent 
the increasing b i r t h rate and the t h i r d the decreasing b i r t h r a t e . The chosen 
years are 1968, 1970 and 1972. To obtain the b i r t h rates f o r these years i t 
was also necessary to know t h e i r population f i g u r e s . To obtain population 
figures f o r these years, the aforementioned percertcge of annual increase 
(see page 70 ) w i l l be used here i n order to allow increases due t o immigration 
and natural increase to be included i n the estimation. The resultant t o t a l 
populations f o r the study years would be 110,999 , 123,999 and 137,000 
and the b i r t h rate could be concluded t o be 27.ii°/oo; 38.5>°/oo and 31°/°o 
respectively (Fig. 3.2). The l a t t e r r a t e , although small i n r e l a t i o n t o i t s 
previous rate i s s t i l l high i n comparison with developed countries such as 
B r i t a i n , where i t was l l i „ 9 % > o i n 1 9 7 2 . T h i s may be p a r t l y a r e s u l t of the 
f a c t that certain parts of the c i t y population were o r i g i n a l l y r u r a l or 
Bedouin people who have not yet adjusted t o urban l i f e ; large families created 
greater demands on the family income, so they were forced t o l i v e i n poor 
conditions and could not f u l f i l a l l the family's needs. 
Medina generally has a much lower b i r t h rate i f immigrants are excluded 
from the c a l c u l a t i o n ; f o r example, i n 1968 the Medinese b i r t h rate was about 
2f>°/oo, but reached about 27.U°/°o when the b i r t h rates of foreigners were 
added. Before the i n f l u x of immigrants and nomads t o the area i n the l a s t 
decade the c i t y grew slowly, because of the low b i r t h rate and the high death 
rate (probably higher than 20°/oo). The increasing proportion of new s e t t l e r s 
the majority of whom are Bedouins, became integrated with the urban society, 
and t h i s w i l l lead to a gradual decrease i n the number of Bedouins i n the 
area and a corresponding f a l l i n the b i r t h rate w i l l u l t i m a t e l y f o l l o w as 
c i t y dwellers are more conscious about family planning and tend t o have 
fewer children. 
3.1.2 M o r t a l i t y i n Medina; 
S t a t i s t i c s on m o r t a l i t y have been kept i n Medina since 19h2 and although 
much more accurate than those on f e r t i l i t y they s t i l l lack d e t a i l . Since 
everyone wants to be buried i n the one main cemetary, i t can be said that 
the figures r e l a t i n g t o deaths are accurate, every death being registered 
at the Administration f o r the A f f a i r s of the Dead. The death rate has 
been high since the l a s t century; Burckhardt estimated i n l8llj. t h a t deaths 
numbered 1,200 per year from the whole population of Medina, which i n th a t 
period was estimated at about 16,000 to 20,000; according to t h i s 
estimate the death rate would be about 60°/oo. Although t h i s must be an 
exaggeration, i t does r e f l e c t Medina's high death rate. One reason f o r t h i s 
i s the spread of disease associated with pilgrimage, t o which many of the 
inhabitants are subject. This high m o r t a l i t y could not have been made up 
from natural increase without the i n f l u x of immigrants. 
With regard to death s t a t i s t i c s a noticeable decrease i s observed i n 
the number of deaths among citizens between 19i;2 and 1972; although not a 
steady annual decrease i t was a gradual general one. For instance, i n the 
f i r s t ten years (19ii2 - 1952) there were 15,167 deaths } but t h i s f e l l t o 
10,8lii i n the second ten year period (1952 - 1972)9 and rose t o lU,671 f o r 
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the l a s t ten years (1962 - 1972). This decrease can be explained simply by 
improved health conditions i n the area, although the l a s t ten years showed 
a s l i g h t increase over the second period, t h i s i s due t o the r i s e i n the 
population of Medina i n recent years. 
More detailed study about the period 1962 t o 1972, which i s used 
throughout t h i s section shows that the crude death rate has apparently 
decreased from the 19^ 9 rate and showed an increase from 1968 t o 1970 (Fig . 3 . 2 ) . 
One fa c t o r which helped t h i s increase i s the large number of poor f o r e i g n 
immigrants who came i l l e g a l l y t o Medina or stayed a f t e r the Hajj without 
permission or any source of income, encouraged by the improvement i n transport 
and roads. Many are old and u n s k i l l e d , so they cannot work t o earn a l i v i n g ; 
many die from disease or malnutrition, and the Administration Service f o r the 
A f f a i r s of the Dead i n Medina undertakes to provide c o f f i n s and b u r i a l . 
Between 1970 and 1972 the death rate dropped from 13.U°/°o t o 8 ,9°/°° as 
the government no longer allows pilgrims t o remain i n the country f o r longer 
than the duration of t h e i r pilgrimage, although some s t i l l remain i l l e g a l l y . 
The b i r t h rate f o r the same year was 31°/°° and t h i s may give some in d i c a t i o n 
of the increase i n Medina's population as the b i r t h and death rates combined 
to produce the natural growth diagram shown i n Fig.3<>2. The death rate was 
surprisingly low and was roughly equal t o that of European countries such as 
B r i t a i n (between 10 and 13°/oo)^ i n contrast to Medina's b i r t h rate which 
was equal t o some places i n southern and t r o p i c a l A f r i c a , and t h i s can be 
explained by the f a c t that people s t i l l l i k e t o have several children. 
Before the l a s t decade and even i n i t s early years, many people died as 
a r e s u l t of water-borne disease; recently the government took control of the 
water supply, urban cleanliness and sewage disposal, and epidemics were 
reduced t o a minimum, especially those carried by water,, However, since the 
beginning of the country's economic development ( a f t e r the discovery of o i l 
i n 1938) i t has been government policy t o extend and improve medical and 
education f a c i l i t i e s a l l over the country. Thus, an improved standard of 
l i v i n g , associated with better education and the development of s o c i a l 
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services and public health services and an awareness of useful n u t r i t i o u s 
food, have led to a decrease i n the m o r t a l i t y rate. This i s borne out by 
the number of patients treated i n Medina's hospitals i n d i f f e r e n t yearsj 
i n 1969 the number of hos p i t a l patients was .90k,o3!?, but by 1970 t h i s f i g u r e 
had decreased t o 663,379. 
There i s an obvious decline i n the death rate of pilgri m s i n Medina 
between 19l|2 and 1272. For example, i n 19U2 the death rate f o r pilg r i m s was 
about 1.6°/oo, but by 1972 i t had dropped to 0.33°/oo. Ale-hough some i n t e r -
vening years may have had a higher r a t e , lack of information concerning the 
t o t a l number of pilgrims i n Medina throughout the year prevents f u r t h e r com-
parisons being made. Pilgrims usually stay i n Medina f o r only a short time 
during the eleventh and t w e l f t h months of the Muslim year, and during t h i s 
period a l l government f a c i l i t i e s , especially those of the health services are 
available i n order t o make t h e i r v i s i t happy and comfortable. Diseases were 
anticipated and pilgrims were innoculated against many of them before being 
allowed t o enter the country. During the early years of the period 1962 - 1972 
the Hajj took place i n summer and many pilgrims became vict i m s of sunstroke 
since they had to v i s i t many h i s t o r i c a l places. At present the H a j j * takes 
place i n the cool season and cases of sunstroke are avoided; however, some 
old people s t i l l die as a r e s u l t of exposure, but. deaths are fewer than when 
the Hajj takes place i n summer. A l l the foregoing factors have combined to 
reduce the death rates i n Medina i n recent years. 
3.2 Migration; 
As was explained i n the l a s t section, the estimated population of Medina 
i n 1972 was not the r e s u l t of natural increase alone, but had increased by 
both i n t e r n a l and external immigration. 
This was proved by the so c i a l survey which the Robert Matthew Company 
undertook i n 1972 t o account f o r movement a f t e r b i r t h . The results showed 
that about 35.73$ of the t o t a l number of heads of families were born i n 
Medina and 3$,92% were bom outside the country. The remaining 28.31$ were 
born i n other c i t i e s or areas of Saudi Arabia (Table 3.2). 
Table 3.2 Place of B i r t h of heads of families i n Medina i n 1972. 
Area of B i r t h ; % of the t o t a l population; 
In Medina 35.78 
Outside the urban area 10.23 
In the r u r a l area l5.il2 
Other c i t i e s of the country (S.A.) 2.65 
Outside the country (S.A.) 35.92 
Source;- Robert Matthews, 1972, Al-Haikal A l - I k l i m i , Ministry of I n t e r i o r , 
Municipalities A f f a i r s , ( l ) , - Riyadh, p. 18. 
The t o t a l percentage of people born outside the c i t y i s 6U.23. This 
means that two t h i r d s of the population are from outside the c i t y . These 
figures are not xiholly accurate, as some people were o r i g i n a l l y from Medina 
but f o r various reasons were born outside the c i t y , as there . i s ah observed 
migration of Medinese from Medina t o other c i t i e s i n Saudi Arabia such as 
Riyadh or Jeddah which helps t o increase the proportion of people born outside 
the c i t y now l i v i n g i n Medina. Most immigrants came from other neighbouring 
countries such as Yemen, Sudan, Syria and Palestine. Some people born outside 
the c i t y migrated t o Medina and became c i t i z e n s , but f o r various reasons, 
mainly the chanpe of b e t t e r jobs i n larger c i t i e s , l e f t Medina, 
This percentage of people born outside Medina seems t o be contradicted 
by the percentage estimated on page 72, which gave the immigrant population 
i n 1972 as 21.3$ of the t o t a l ; but t h i s can be expalined by the f a c t t h a t 
the l a t e r percentage was calculated on natural population increase during only 
seven years, while the f i r s t percentage resembles the s i t u a t i o n i n 1972 of 
people coming from outside the c i t y , including those a r r i v i n g over a longer 
period of time than the previous period. This can be proved from Table 3.3 
which shows the place of residence of heads of families f o r the f i v e years 
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p r i o r t o 1972. I t i s clear that about 16.11$ of the population came t o 
Medina during these f i v e years, and i t i s quite possible t h a t the percentage 
could r i s e to our estimated 21.3$ during the seven years. However, both 
estimates are valuable i n assessing the nature or composition of the c i t y ' s 
present population. 
Table 3.3. The Place of Residence of heads of f a m i l i e s i n Medina 
f i v e years before 1972. 
PLace of Residence: %. 
Medina 83.90 
In the surrounding area 6.19 
Other c i t i e s of Saudi Arabia 2.81 
Southern countries of the Middle East* k.06 
Northern countries of the Middle East** 1.2£ 
Foreign countries 1.80 
* Southern countries of the Middle East mean the Northern and Southern Yemens. 
** Northern countries of the Middle East mean a l l the Arab countries i n the 
north of Saudi Arabia, i n addition t o Egypt. 
Source;- Robert Matthew, 1972, At-Haikal Al-Helimi, Minis t r y of I n t e r i o r , 
Municipalities A f f a i r s 7 (2), Riyadh, p.l£. 
Table 3.3 shows that people from the southern countries of the Middle 
East s e t t l e more i n Medina than those from northern countries. The reason 
f o r t h i s i s that most northern people stay f o r a while to get some money and 
they return t o t h e i r own countries where s o c i a l l i f e and amenities are 
b e t t e r than i n Medina. The southern immigrants normally do only uns k i l l e d 
jobs with low income, whereas immigrants from the northern countries have 
be t t e r jobs with higher incomes; t h i s has the e f f e c t of making the southern 
immigrants remain f o r longer periods u n t i l they have earned s u f f i c i e n t money 
to j u s t i f y t h e i r migration. 
From the above information i t i s quite clear that the population of 
Medina as a whole has benefitted more from immigration from more distant 
areas than from l o c a l movements w i t h i n Medina region or between Medina and 
other c i t i e s i n Saudi Arabia. The reason f o r t h i s intensive i n t e r n a l migration 
i s b e t t e r work opportunities; there are two types of irnmi-gration, one t o 
s a t i s f y the lack of s k i l l e d employees (teachers, doctors, engineers, etc.) 
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who are drawn from more advanced countries i n the north of the Middle East 
such as Egypt, Lebanon and Syria. The other group of immigrants s a t i s f i e s 
the need f o r labourers, and these come from the southern countries of the 
Middle East, such as Yemen. In addition to these two sources, ad d i t i o n a l 
labour i s also drawn from non Arab countries. The p o l i t i c a l s i t u a t i o n was also 
a fa c t o r i n encouraging immigration and many Palestinians l e f t t h e i r homeland 
to s e t t l e i n Medina a f t e r the founding of I s r a e l i n Palestine. Some people 
c r i t i c i z e the s i t u a t i o n and wish t o stop the import of workers from outside 
the country, but the l o c a l labour force i s inadequate; many people have 
changed t h e i r l i f e s t y l e i n the past twenty years from nomadism to a sedentary 
l i f e , and i t i s u n f a i r t o expect these people t o adapt t o heavy demanding jobs 
t o which they have not been accustomed i n t h e i r former l i f e . Thus these immig-
rants usually prefer jobs which give them more freedom or a u t h o r i t y , e.g. t a x i 
drivers and policemen. Other countries also have foreign workers t o provide 
un s k i l l e d labour. B r i t a i n , f o r example has several hundred thousands of foreign 
people from Commonwealth countries who now account f o r a s i g n i f i c a n t proportion 
of the labour force i n industry or transportation, where wages are low or work 
conditions are hard. I t i s therefore clear that the reason f o r immigrant 
labour i s t h a t the l o c a l people cannot s a t i s f y the demands f o r labour created 
by the economy. 
The economic a c t i v i t y rate i s higher among non-Saudi immigrants than among 
Saudis, and the average family size i s less among non-Saudi immigrants than among 
the Saudis (U.36 and £.67 respectively). The proportion of males t o females 
i s roughly the same between the two groups, but i n general i t seems that the 
rate of males to females i s higher among immigrants from the southern countries 
of the Middle East such as Yemen, than among people from the northern countries 
of the Middle East. The high proportion of females among the immigrants from 
northern countries (the percentage of females t o the t o t a l i s about k9.£6 
compared t o only 3U.11 among southern people) could be explained by the f a c t 
t h a t many ^omen come t o be married or t o seek domestic service. I n spite of 
t h i s f a c t the majority of female immigrants are connected with immigrant 
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f a m i l i e s , which normally include a husband and wife. The t y p i c a l northern 
immigrant family i s a newly married young couple, who look f o r good job 
opportunities and income t o b u i l d t h e i r new l i f e and t o provide a good f u t u r e . 
3.2.1 The demographic and economic influence of Hajj on Medina: 
Medina has a special characteristic with regard t o immigration. Every 
year the pilgrimage season a t t r a c t s tens of thousands of town dwellers and 
nomads from distant parts of Saudi Arabia, and although the exact number of 
these seasonal, temporary immigrants i s unknown, there are c e r t a i n l y very 
many of them. Most of these seasonal immigrants f i n d work as t a x i drivers 
and shop assistants i n g i f t shops, or as street pedlars. 
I f p i l g r i m s are considered as temporary immigrants then we w i l l notice 
a great e f f e c t on Medina at Hajj time. I t was estimated t h a t about two-thirds 
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of pilgrims t o Mecca i n 1968 also went to Medina. The majority of external 
pilgrims making the pilgrimage (about 99%) v i s i t e d Medina e i t h e r before or 
a f t e r the H a j j . The number of external pilgrims (who stay i n Medina more often 
than Saudi p i l g r i m s ) i s increasing every year; i n 1971 the number was U79,339 
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and reached 65ii,l82 by 1972, c l e a r l y i n d i c a t i n g that the Hajj plays a 
dominant rol e i n the function of the c i t y . The revenue from services f o r 
pilgrims such as accommodation and t h e i r cash spending are of v i t a l 
importance to Medina. The Hajj i t s e l f gives i n t e r n a t i o n a l importance t o 
Medina which leads t o an observed increase i n Medina's population during the 
H a j j . In 1972 Medina received a t o t a l of 9£8,OhO pilgrims, 2** a f i g u r e 
approximately seven times the normal c i t y population f o r that year. Although 
not a l l these pilgrims arrived simultaneously, as i s the case i n some holy 
places around Mecca, they do have an e f f e c t on the population of the c i t y 
during the Hajj season, which l a s t s f o r almost two months. I f the number of 
pi l g r i m s i n 1972 was divided equally over the eight weeks of the Hajj season, 
then the t o t a l population i n Medina would be 2l;8,771 persons 
weekly. This estimate i s very rough, but i t gives an idea of the increase 
of Medina's population during t h i s period. 
Saudi pilgrims have less e f f e c t on Medina during t h i s season than 
external p i l g r i m s ; many Saudis v i s i t Medina a long time before H a j j , possibly 
t o avoid the peak time i n Medina, or t o combine t h e i r v i s i t t o the holy place 
with a business t r i p . These pilgrims spend only a short time i n Medina compared 
t o external p i l g r i m s (L-3 days f o r l o c a l pilgrims and 8-12 days f o r external 
p i l g r i m s , who wish to perform f o r t y prayers i n the great mosque of Medina, 
which takes eight days). This could be explained by the f a c t that the resident 
p i l g r i m s undertake Hajj more frequently than external Arabs, who i n turn have 
made the v i s i t more often than other external p i l g r i m s . So i t can be expected 
that Saudi pilgr i m s remain i n Medina f o r a shorter time than external Arabs 
and other external p i l g r i m s . 
The sojourn of pilgrims i n Medina varies within the type of accommodation 
and the area i n which they stay. I n 1972 about 85$ of a l l pilgrims stayed i n 
rented rooms, with 3-h% i n camps and the remainder i n other types of accommo-
dation, such as hotels and cafes (about 6%) and wi t h friends and r e l a t i v e s 
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(5$). I t would appear th a t the pilgrimage i s of great benefit t o Medinese 
who rent part of t h e i r houses t o p i l g r i m s , but i t also becomes apparent that 
hotels accommodate only a small number of pi l g r i m s . This i s due t o a shortage 
of hotels; and t h i s s i t u a t i o n leads to Mediinese renting part of t h e i r properties. 
Fig. 3.3 shows the percentage of pilgrims staying i n each quarter or zone. The 
majority of pilgrims stayed i n the ce n t r a l zones (7, 13 and 19) which are near 
the great mosque. Only a small proportion or none stayed i n zones f a r away 
from the mosque (e.g. zones 1, 2, U, 11, 16, 17, 18, 19 and 20). 
The Robert Matthew company estimated t h a t during t h e i r stay i n Medina 
i n 1972, external pilgrims spent about S.R. 331,000,000 - about two t h i r d s 
of which was expended on g i f t s . Some pilgrims f e e l t h a t they can get the 
best bargains i n Medina and therefore buy the majority of t h e i r g i f t s there, 
and many new souvenir shops are established i n t h i s season. The rest of the 
money i s spent on food, accommodation, transport and r e l i g i o u s donations. From 
a survey made during f i e l d work i n 1972, i t was found t h a t the expenditure of 
the average p i l g r i m v i s i t i n g Medina i s de up as follows:-
Fig.3-3 PERCENTAGE OF PILGRIMS IN DIFFERENT QUARTERS IN MEDINA, 1975. 
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This estimation would give Medina a. revenue of about S.R. 381,388,106 
from external p i l g r i m s , which i s very s i m i l a r to Robert Matthew's estimate, 
and i f the t o t a l number of pilgri m s were considered, the p r o f i t would r i s e 
to S.R. 558,537,320. However, t h i s estimated i n d i v i d u a l expenditure contrasts 
with the spending habits of pilgrims i n the early years of t h i s century, or 
i n the l a s t century, when taxation and road t o l l s were necessary. There i s no 
clear estimate of pi l g r i m s * expenditure f o r e a r l i e r days i n any current h i s t o r y 
book, but some idea can be gained from conversation with old people and from 
consulting t r a v e l l e r s books. The whole v i s i t t o Medina i n l 8 l ! i cost Burckhardt 
f i f t e e n p i a s t r e s , though he stated t h a t he could have accomplished h i s v i s i t 
more cheaply. Burckhardt's expenditure seems very low, but since we are aware 
t h a t he stayed with a Medinese f r i e n d , who provided free accommodation and 
sometimes free food, t h i s f i g u r e cannot be used as a guideline t o the 
expenditure of the present-day p i l g r i m . 
John F. Keane who v i s i t e d the area i n 1377 estimated the cost of 
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l i v i n g t o be one d o l l a r per person per day, and thus an average stay of 
eight days would cost eight d o l l a r s : * The c i t y was small and pilgrims did not 
need t o spend much on transport i n order t o reach the shrines around the c i t y , 
which they almost always do once during t h e i r stay i n Medina, as the h i r e of 
an animal cost only 1.5 dolla r s . Accommodation and other expenses would 
cost about 5.5 d o l l a r s , and the t o l l s t o cross t o Medina would cost about 8 dollars 
Thus, i t i s possible t o reach an approximate f i g u r e of £13 as a per capita 
expenditure. This appears very low, but i f measured against the standard of 
l i v i n g at t h a t time, i t w i l l be seen that i t was quite high. 
* 1.77 of the Austrian d o l l a r then i n use equals £1. 
Present day expenditure appears low when compared with? what pilgrims 
spend i n other places. For example, i n 196Q a p i l g r i m to Jerusalem spent 
about £ 1 0 0 , ^ t h i s may be p a r t l y due to the f a c t that v i s i t s to holy s i t e s 
in.Medina are f r e e , and there i s no tax on entering the c i t y , whereas i t i s 
necessary f o r pilgrims to pay on entry to some places i n Jerusalem. Since 
pilgrims ( e s p e c i a l l y those who v i s i t Medina before H a j j ; are supposed to go 
to other more dist a n t holy places i n Mecca area to complete the H s j j ceremony, 
they t r y to curb t h e i r spending i n each place to maintain a safe f i n a n c i a l 
p o s i t i o n . 
However the pilgrimage affects the c i t y ' s economy i n a v a r i e t y of ways. 
In the l 0 5 0 * s the r i s i n g number of pilgrims and v i s i t o r s necessitated an 
increase i n the number of hotels. In 1 9 7 1 there were 8 hotels and hospices, 
occupying a large area of the c i t y , and large p a r t s of the old c i t y were 
being converted to t h i s type of land use. The souvenir trade has had a more 
di r e c t e f f e c t on the economy of the c i t y than other aspects of revenue from 
pilgrims. 
In Medina the s p e c i a l importance of certain shrines a t t r a c t s large 
numbers of pilgrims; v i s i t s to holy s i t e s are free i n Medina and absorb 
very l i t t l e of a pilgrim's expenditure, although the amount of money spent 
on r e l i g i o u s devotion i s small, i t i s nevertheless a possible source of income 
and a p r o f i t a b l e urban function. I f entry fees were imposed on these shrines 
the c i t y would p r o f i t g r e a t l y , but the government wishes a l l Muslims to be 
able to make the pilgrimage, and keeps expenses as low as possible. I t i s 
important for pilgrims - e s p e c i a l l y non^Arabs - to have a guide i n Medina, 
although some Arab pilgrims depend on published guide books, and a considerable 
number of Medinese are employed as guides. 
Thus the Hajj i s of considerable importance to Medina; some people reap 
great benefits and c o l l e c t large sums of money during the Hajj season. This 
i s economically very good as i t increases investment i n the c i t y ; the money . 
paid f o r accommodation and souvenirs finds i t s way into the l o c a l economy, 
e s p e c i a l l y benefitting a g r i c u l t u r e , which provides dates and other types of 
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food. Much of t h i s money may go outside the area, as many things are imported, 
but most i s invested i n the area, f o r example i n the building industry. 
3 . 3 Patterns of Population Composition; 
The following discussion concentrates on the quantitative aspects of 
population. I t w i l l be r e s t r i c t e d to aspects f o r which data can be obtained, 
such as age-structure, f a m i l i e s and households. 
3 . 3.1 Age Structure: 
Age structure i s of gveat importance i n any demographic study of an urban 
area as i t must be considered as the ba s i s f o r any socio-economic development, 
such as education or s o c i a l s e r v i c e s . With regard to Medina about h a l f the 
population i s l e s s than 1$ years of age (Table 3 .U) . 
Table 3-h. Age Structure i n Medina (1972). 
Age Structure; Number; % of the t o t a l population; 
0 - k years 2 3 , 7 U 2 . 1 7 - 3 3 ) 
) = 1*9.21 
$ - Hi years 1*3,67.6 31.88) 
1 5 - 2k years 20,673 1^.09) 
) = 1*6.89 
2£ - hh years 29 , 9 0 7 2 1 . 8 3 ) . 
US - 6k years 1 3 , 6 £ 9 9 . 9 7 ) 
6 £ and over 5,329 3.89 
Source;- Robert Matthew, 1972. Al-Haikal -Al-Iklimi, Ministry of I n t e r i o r , 
Municipalities A f f a i r s ( 2 ) , Riyadh, p , l 8 . 
li i t h i s a s i m i l a r i t y i s observed with other c i t i e s i n the Middle East; 
everywhere there i s a high rate of f e r t i l i t y which has two important r e s u l t s ; 
(a) the s i z e of the family i s usually large, the majority of couples having 
an average of three childrenj (b) the economically active age group i s only 
about 23.1i5$ of the t o t a l population. More than h a l f the population i s 
e i t h e r under or over the work age (l£-61i years) and hal f the r e s t are 
females, who do not play an important r o l e i n the labour force of the c i t y . 
According to s o c i a l custom and r e l i g i o u s laws women are not allowed t o mix 
with men i n work outside the family home. Rural women work in agriculture 
around Medina and as servants i n Medinese homes. There i s also a small 
proportion of females i n the l a s t decade who have begun to work i n c i v i l 
s e rvice jobs such as doctors and s o c i a l workers, but the majority are s t i l l 
classed as housewiveso Therefore the r e s p o n s i b i l i t y of feeding the unproductive 
section of the population f a l l s s o l e l y upon the active section; i n the age 
group 6 5 and over, there i s a marked majority of females who are mostly 
economically i n a c t i v e . 
I t i s expected that the f i r s t and t h i r d population groups (children 
and older people) are more or l e s s dependent on the second group of adults 
since the majority of the f i r s t group are attending school and most of the 
t h i r d group are r e t i r e d or unemployed, and i f not, t h e i r contribution cannot 
be very s i g n i f i c a n t as they account for only a small proportion of the t o t a l 
population (about 3.89$). 
The persons i n the age group 1 5 - 6U therefore form the most important 
group as they form the p o t e n t i a l l y active section of the population. About 
ha l f the population (h6.8°) i s classed as adults, so that l e s s than h a l f the 
t o t a l population i s economically ac t i v e . Considering male adults alone, l e s s 
than a quarter of the t o t a l population i s bearing the burden of the r e s t , and 
t h i s w i l l almost c e r t a i n l y bring about new socio-economic problems i n the 
future. This can be proved by re f e r r i n g to the t o t a l dependency r a t i o (T.D.R.) 
which can be defined by the formula (children + Aged) and the 
( AduTti ) X 1 0 0 
r e s u l t f o r Medina in 1972 was 113. Kamerrchen suggested that a country might 
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be considered as over populated i f i t s dependency r a t i o exceeded 100,. and 
i t i s c l e a r that Medina's T„D 0R. i s over the maximum suggested r a t i o . This 
can create sev e r a l serious problems f o r Medina such as education and s o c i a l 
support for dependents. This problem does not e x i s t i n other main c i t i e s i n 
Hijaz such as Mecca or Jeddah, where the T.D.R. f o r 1972 was 96.k and 9U.3 
r e s p e c t i v e l y . ^ 0 This s i t u a t i o n could p a r t i a l l y explain the lack of e f f e c t i v e 
c a p i t a l formation and investment. Such a phenomenon can be observed i n almost 
a l l developing areas with high f e r t i l i t y r a t e s , while the opposite i s true of 
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most developed areas. A way of increasing the rate of the economically a c t i v e 
group i n such areas, although there i s no accurate figure, would be to take 
into consideration the f a c t that many of the group are under 1$ ( e s p e c i a l l y 
among immigrants) who have some sort of a job. Sometimes these young workers 
have part-time jobs, so that they can study and earn some money to implement 
the family income„ Often some of the over 6f> age group also have some form of 
occupation, such as r e t a i l i n g groceries i n a small way under t h e i r homes„ 
I t appears that the aged population constitute only a small f r a c t i o n 
of the t o t a l due to the e f f e c t of immigration of young people from the 
surrounding areas. This can be proved by c a l c u l a t i n g the co r r e l a t i o n coeff-
i c i e n t between adults and the aged, which was found to be 0 . 1 9 by computing 
the figures of the I 9 6 2 / 6 3 census and the estimation of the Robert Matthew 
Company i n 1 9 6 ? . Another reason might be that twenty years ago the death rate 
among adults was i n excess of 20°/oo, and many died before they 
reached old age. The relationship between the aged and the r e s t of the population 
on 
i s expressed by the aging index (aged ) . In Medina t h i s was O.Olj., 
(cbildren+adults) 
indicating a low age index i n comparison with advanced areas i n Europe f o r 
instance, where the death rate i s lower than i n Medina. Death rates have 
recently declined as a r e s u l t of better health f a c i l i t i e s , and by the 
introduction of modern safety methods, thus increasing the proportion of the 
aged and children and lowering the proportion of adults. This i s evident when 
a comparison can be made; f o r instance, the young adult (l£ - ljh y e a r s ) 
comprised about $0% of the t o t a l population i n 1 9 6 2 and i t declined to about 
37% i n 1 9 7 2 . The former percentage was approximated as the c l a s s i f i c a t i o n 
of age groups which followed i n the 1 9 6 2 / 6 3 Census was d i f f e r e n t from that 
used i n the 1 9 7 2 estimate by Robert Matthew , which i s almost always used i n 
any other country's s t a t i s t i c s . 
According to the 1 9 6 2 / 6 3 Census, the percentage of children was about 
3%'5% of the t o t a l population, and i t increased to k9.2\% i n the 1 9 7 2 estimate 
of Robert Matthews. The big increase i n the percentage of children i n recent 
years has been the r e s u l t of a decrease i n infant mortality which i n turn has 
b e e n t h e r e s u l t o f i m p r o v e m e n t s I n h e a l t h a n d e n v i r o n m e n t a l c o n d i t i o n s . T h e 
r e l a t i o n s h i p b e t w e e n t h e c h i l d r e n a n d t h e r e s t o f t h e p o p u l a t i o n i s m e a s u r e d 
b y t h e c h i l d i n d e x ( C h i l d r e n ) 3 2 w h i c h w a s 0 . 9 7 i n M e d i n a i n 1 9 7 2 . T h i s 
( A d u l t s + A g e d ) 
s e e m s a v e r y h i g h f i g u r e , a n d r e s u l t e d f r o m t h e h i g h f e r t i l i t y a n d somewhat 
h i g h c r u d e d e a t h r a t e , t o g e t h e r w i t h a d e c l i n e i n i n f a n t m o r t a l i t y . T h i s 
c o n t r a s t s w i t h d e v e l o p e d a r e a s s u c h a s E u r o p e , w h e r e a c h i l d i n d e x o f 0.5>0 i s 
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c o n s i d e r e d h i g h . J 
T h e r e a r e no e s t i m a t e s o f p o p u l a t i o n b y s e x f o r M e d i n a . T h i s m i g h t b e 
p a r t l y d u e t o t h e f a c t t h a t p e o p l e o b j e c t t o g i v i n g d e t a i l s a b o u t t h e i r 
f a m i l i e s w h i c h a r e c o n s i d e r e d p r i v a t e m a t t e r s , a n d p a r t l y t o t h e i n v e s t i g a t i n g 
a u t h o r i t y w h i c h p e r h a p s d i d n o t s e e t h e i m p o r t a n c e o f s u c h c l a s s i f i c a t i o n . 
T h i s m a k e s i t i m p o s s i b l e t o e x p l a i n t h e a g e i n g t r e n d a c c o r d i n g t o t h e p o p u l a t i o n 
p y r a m i d s . T h e s t a t i s t i c s o f R o b e r t M a t t h e w Company c o n c e r n i n g t h i s s u b j e c t a r e 
s u s p e c t , a n d c o u l d l e a d t o v e r y m i s l e a d i n g c o n c l u s i o n s , b u t a s t h e r e i s some 
i n f o r m a t i o n a c c o r d i n g t o t h e 1 9 6 2 / 6 3 C e n s u s a b o u t t h e g e n e r a l a g e s t r u c t u r e 
( m a l e a n d ' f e m a l e ) f o r t h e c i t y q u a r t e r s , a n d one c a n r e a c h some c o n c l u s i o n s 
b y u s i n g one s i d e o f t h e a g e p y r a m i d . M e d i n a h a s 1 8 q u a r t e r s , w h i c h w e r e 
s h o r t e n e d f o r t h e p u r p o s e o f t h i s s t u d y t o f o u r d i s t r i c t s , a c c o r d i n g t o 
t h e i r c e n t r a l i t y ( F i g . 3 . U ) . F i g . 3 . 5 s h o w s t h e ag«j s t r u c t u r e a c c o r d i n g t o 
t h e 1 9 6 2 / 6 3 C e n s u s , and i t i s c l e a r t h a t t h e a g e s t r u c t u r e i n M e d i n a ' s q u a r t e r s 
o r d i s t r i c t s i s d i f f e r e n t f r o m t h a t o f t h e c i t y p o p u l a t i o n a s a w h o l e , a n d some 
a r e a s h a v e a h i g h p r o p o r t i o n o f c h i l d r e n w h i l e o t h e r s h a v e a l a r g e n u m b e r o f 
o l d o r y o u n g p e o p l e . I t i s a p p a r e n t t h a t t h e r e i s a c l o s e c o r r e l a t i o n b e t w e e n 
a g e g r o u p s a n d t h e e c o n o m i c s t a n d a r d i n e a c h d i s t r i c t . F o r i n s t a n c e , t h e r e i s 
a h i g h p r o p o r t i o n o f c h i l d r e n i n d i s t r i c t h, w h i c h c o n t a i n s a r e a s o n t h e c i t y 
p e r i p h e r y m a i n l y o c c u p i e d b y l o w i n c o m e g r o u p s . 2h c o n t r a s t , d i s t r i c t 2 h a s 
a l o w p r o p o r t i o n o f c h i l d r e n a s i t c o n t a i n s a r e a s o f h i g h o r medium i n c o m e 
g r o u p s a n d a h i g h p r o p o r t i o n o f a c t i v e a n d a g e d p o p u l a t i o n . D i s t r i c t 1 , 
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i n Chapter 5) by those of the lower and middle income groups. 
3.3.2 Families and Households; 
The family i s a s o c i a l group, based mainly on marriage. The household 
i s a group of people l i v i n g together without n e c e s s a r i l y being a family. 
The two kinds of groups underlie the s o c i a l character of any settlement. 
From the f i e l d work undertaken i n 1972 i t became apparent that most of the 
heads of f a m i l i e s are married males, but many do not have a private house, most 
l i v e i n houses shared with t h e i r parents. 
Less than half of the married people i n the 1$ - 2U age group l i v e i n 
private houses, the remainder usually share accommodation with parents. This 
might be a r e s u l t of the low age f o r marriage, where the marriage occurred 
at the request of parents, who offered free lodging to the couple, who may not yet 
be i n a position to support themselves. There i s no law i n Saudi Arabia to 
prevent parents from pushing t h e i r c h i l d r e n into marriage, unlike other 
countries i n the Middle East and throughout the world, where there may 
f o r example be a statutory minimum age f o r marriage, and some parents merely 
wait for t h e i r children to achieve puberty. For t h i s reason, marriages of 
g i r l s under the age of l£ are not uncommon. .Such e a r l y marriage could be one 
reason for the high b i r t h rate i n the area as very young couples are not 
u s u a l l y aware of the importance of b i r t h control, as t h e i r parents are s t i l l 
helping to support them. 
Unfortunately there i s no available data about numbers of women, and t h i s 
again causes problems i n studying the marriage of women from d i f f e r e n t age 
groups. An improvement i n t h i s s i t u a t i o n could have been expected i n recent 
years, e s p e c i a l l y since 1960 a f t e r the spread of female education i n the area, 
as they spent at l e a s t s i x to nine years a f t e r the age of seven i n ordinary 
education (elementary and intermediate schools). This might have affected 
the f e r t i l i t y r ate, as women now have more freedom. After the i n i t i a l 
period of parental opposition to g i r l s 1 education, they have been swift to 
take advantage of opportunities f o r free education. Those who were s u f f i c i e n t l y 
broad minded encouraged t h e i r daughters t o attend secondary school and to 
pursue higher education i n u n i v e r s i t i e s . This may lead to marriage being 
postponed. As a r e s u l t of recent c u l t u r a l changes i n the country, males also 
tend to postpone marriage u n t i l they complete t h e i r education or are more 
economically secure. 
Many unmarried people l i v e as members of fa m i l i e s without being head 
of a family, u n t i l they eventually marry. S i m i l a r l y , the very old people 
(over 6 5 ) may share acconrnodfition with r e l a t i v e s as they cannot l i v e alone, 
or simply to avoid l o n e l i n e s s . This could explain the large s i z e of fa m i l i e s 
i n Medina, where the average family s i z e i s f i v e persons; often a family has 
some r e l a t i v e l i v i n g with i t i n addition to i t s own children. This seems very 
high i n comparison with developed countries where the average rate was only 
2 . 9 3 persons per family i n the West Yorkshire connurbation. u 
I t i s rare f o r a woman to become a head of family, but i f her husband 
was away for a while, then the wife would be regarded as vice-head u n t i l h i s 
return. Women can be found as head of a family among divorced and widowed 
females, although i f a divorced woman had boys, then the eldest son would be 
the head of the family. I f there were no sons, then the woman might move i n 
with her k i n s f o l k , making a 'large f a m i l y 1 , and these accounted f o r about 15.35$ 
of a l l Medinese f a m i l i e s i n 1 9 7 2 , Although there i s no o f f i c i a l f i g u r e , i t would 
seem that Medina does not d i f f e r from other developing c i t i e s , i n that there are 
more widows than widowers. One reason for t h i s i s that the chance for re-
marriage i s better f o r men than for women, as divorced or widowed women 
usual l y devote t h e i r l i f e to bringing up t h e i r children. However, the proportion 
of 'large f a m i l i e s ' i n Medina i s very s i m i l a r to that of other c i t i e s i n Saudi 
Arabia ( i n Mecca lh.Wj i n Jeddah l h . 2 U # j i n At-Taif l6.P>3%). Another reason 
for 'large f a m i l i e s ' i s that many people who marry at an earl y age cannot 
afford a separate home and tend to l i v e i n i t i a l l y with t h e i r parents u n t i l 
t h e i r income has increased s u f f i c i e n t l y to allow them to e i t h e r rent or buy 
t h e i r own home. I t might be that the number of large f a m i l i e s w i l l decrease 
i n future as a r e s u l t of the recent s o c i a l s e c u r i t y , whereby the state pays 
a monthly allowance to aged, widows and orphans, so i t w i l l not be so 
necessary f o r them to unite with others to form a large family; i n future, 
there could be an observed increase i n the number of f a m i l i e s i n Medina. 
However the t r a d i t i o n a l close r e l a t i o n s h i p between r e l a t i v e s compared with 
western s o c i e t i e s , should s t i l l cause such large f a m i l i e s to be formed. 
The most common family i s that of husband and wife with t h e i r children. 
There are also c e r t a i n groups of people who can be c a l l e d a family although 
they are made up of people not r e l a t e d . This s i t u a t i o n a r i s e s when a group 
of people decide to l i v e together l i k e r e l a t i v e s , but these constitute only a 
small proportion compared with conventional f a m i l i e s . This kind of family i s 
often found among immigrants, e s p e c i a l l y those from Yemen, who are manual or 
u n s k i l l e d workers, who f i n d i t more economical to l i v e as a group u n t i l they 
marry. 
I t i s c l e a r that the nature of Medina's fa m i l i e s does not vary very 
much from other Middle Eastern c i t i e s , but i s surely d i f f e r e n t from that of 
western countries, e s p e c i a l l y i n r e l a t i o n to large f a m i l i e s or groups united 
by t i e s of kinship. In Medina there i s an observed male migration, but very 
l i t t l e female migration, as occurs i n other open s o c i e t i e s , such as i n Cairo 
or Tehran where the work opportunities are wider f o r g i r l s than i n Medina. 
Female migration i s normally as part of a family u n i t , but i n d i v i d u a l male 
migration i s allowed, and often one finds migrants who have l e f t t h e i r f a m i l i e s 
at home away from Medina. This might be the cause of the sex r a t i o of 1 1 0 . h 
males per 1 0 0 females, according to the 1962/63 Census. 
3.h Population Distr i b u t i o n and Density; 
Comments i n t h i s section are l a r g e l y based on the findings of the 1 9 6 2 / 6 3 
Census together with the reports of Robert Matthew Company ( 1 9 6 9 and 1 9 7 2 ) . 
The general pattern of population d i s t r i b u t i o n i s i l l u s t r a t e d i n F i g . 3 . 6 . 
Here, Medina i s divided into four main areas, with 5'2# of the t o t a l population 
being concentrated i n area No.l which includes the Eastern and Western Harrah 
and Koba areas i n the south of Medina. The high proportion in the Harrats 
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seems due to the f a c t that most of the r u r a l population or immigrants tend 
to l i v e here i n humble houses. This undoubtedly l a r g e l y explains the increase 
i n the urban population of t h i s area, as r u r a l migrants prefer to l i v e near 
t h e i r r e l a t i v e s or people from the same t r i b a l o r i g i n . One thus f i n d s many 
people from the Jauhainah t r i b e s e t t l i n g i n the Western Harrah and many of 
the Harb t r i b e s e t t l i n g i n the Eastern Harrah. I t might be expected that 
t h i s area would have low densities because of environmental f a c t o r s such as 
3 6 
s c a r c i t y of underground water resources and unsuitable building land, but 
with modern techniques i t has been possible to supply the area with water 
e i t h e r by pipes or tank wagon. Topography might a f f e c t the den s i t i e s here 
as houses of no more than two storeys are b u i l t on the lava flows of the Harrah, 
but i t may be possible i n future to have houses higher than two storeys i n the 
area, and t h i s w i l l gradually increase i t s population density or even improve 
i t s housing- conditions. With regard to Koba area, included i n area 3 , the high 
proportion of Medina's population l i v i n g there i s due to the concentration of 
high income groups. 
Area No.2 has 2k% of the t o t a l population of Medina i n the west and 
north of Medina. The reason f o r the r e l a t i v e l y low proportion seems to be 
that i t was replanned, and wide s t r e e t s occupy a large part of i t . Area No.3 
i s located i n the centre of the c i t y with 20% of the t o t a l population; and 
i s occupied by the great mosque, markets and shops, so few people l i v e there 
although the area i s very active during the day. Area N0.I4. i s sparsely 
populated, containing only h% of the t o t a l population; i t i s situated i n the 
extreme north and south of Medina. Most of the people here work i n agriculture, 
and the low proportion of population i s due t o the f a c t that these are f e r t i l e 
areas, occupied by palm groves. Some of the a g r i c u l t u r a l labourers l i v e i n 
other areas such as the Eastern or Western Harrat. The low proportion i s 
also confirmed by the f a c t that i n Al-Jor.f area north of Medina, there i s 
a camp f o r a legion of the national guards, who s e t t l e d there and b u i l t 
t h e i r homes, but were sometimes compelled to leave the area according to 
m i l i t a r y orders. Therefore the population density tends to be low there 
u n t i l another legion with f a m i l i e s a r r i v e s to occupy the area. 
Population density means the number of people r e l a t i v e to the space 
occupied by them. The average density of population i n the c i t y as a whole 
i s 2 3 3 1 . 9 2 persons per Km. i n 1 9 7 2 , but the range i n density i n the different 
wards i s quite large. Medina can be divided into f i v e areas or zones, as shown 
in F i g . 3 o 7 « The density of Medina's population i n these areas can be 
examined as follows: 
( 1 ) The area of highest density i n Medina i s the area i n the centre of 
the c i t y ; i t has a density of approximately 3 0 , 0 0 0 - 1^0,000 persons per 
p 
Km. o As mentioned elsewhere, slum clearance i n t h i s area - which was r e b u i l t 
with new multi-storey blocks - increased the population density. 
2 
( 2 ) The second area supports densities of 2 0 , 0 0 0 - 2 9 , 9 0 0 persons per Km. . 
2 
( 3 ) In the t h i r d area the density i s 1 0 , 0 0 0 - 1 9 , 9 0 0 persons per Km. . 
Most inhabitants here are immigrants, often l i v i n g i n unfinished houses 
which make l i f e miserable, e s p e c i a l l y i n the harsh climate of t h i s area of 
barren rocks, where l i f e can be d i f f i c u l t - e s p e c i a l l y as some of the rooms 
i n these houses do not even have a roof. This could explain why the pop-
ula t i o n density of t h i s area f a l l s into the t h i r d category i n spite of i t s 
poor quality houses. 
2 
(h) This area has a density of f>,000 - 9 , 9 0 0 persons per Km. . In both 
areas 3 and h the increasing d e n s i t i e s are due to population movement from 
the r u r a l areas and from the more c e n t r a l areas, where houses were demolished 
to make way for new s t r e e t s and squares. 
2 
(£) This area has a density of l e s s than £ , 0 0 0 persons per Km. ; here 
agriculture i s an important f a c t o r . At present urban buildings have begun 
to s t r e t c h out to t h i s area, and i t can be expected that i t s population 
density w i l l increase i n the near future. 
Despite the increase i n the c i t y ' s population from 1 8 , 0 0 0 to 1 3 7 , 0 0 0 
inhabitants i n the period 1 8 £ 3 - 1 9 7 2 , there was apparently a marked decrease 
2 
i n density from 1 2 , 7 6 ^ . 9 6 to 2 , 3 3 1 . 9 2 persons per Km. . This was due t o the 
2 2 
large s p a t i a l expansion of Medina from l , l i 0 5 H 8 8 m. ( l . U l Km. ) to 
5 8 . 7 5 Km.2.* I t seems that the density of 1 8 5 3 was very high, and explains 
the congestion within the c i t y at that time. The v e r t i c a l expansion may 
p a r t i a l l y explain t h i s high density; Medina was surrounded by a wall and 
l i v i n g outside the w a l l was very dangerous, so the reasonable solution was 
v e r t i c a l expansion, where se v e r a l r e l a t e d f a m i l i e s might squeeze in t o one 
building. 
The density per room shows the concentration of people within buildings; 
the percentage of rooms occupied by two persons and l e s s i s about 7 8 $ of the 
t o t a l estimated number of rooms i n Medina (Table 3 . 5 ) . 
Table 3 . 5 . Persons per room. 
Persons per room; % of rooms; 
Less than one person 23 . 5 
One person 1 9 . 9 
Two persons 3 5 . 5 
Three persons 13 . 5 
Four persons k.9 
More than four persons 2 . 7 
Source;- Robert Matthew, 1 9 7 2 , Al-Haikal A l - I k l i m i , Ministry of I n t e r i o r , 
Municipalities A f f a i r s , ( 2 ) , Riyadh.p.20. 
This als o indicates the general low average density per room i n Medina 
i n comparison viith other c i t i e s i n Saudi Arabia, about 6%% of rooms i n Mecca, Jed-
dah and At -rTai f being occupied by two persons and l e s s . lh these other 
c i t i e s the percentage of rooms occupied by more than two persons i s higher 
than i n Medina. This may lead to the'belief that the r e a l demand f o r housing 
i s low i n comparison with other c i t i e s . The percentage of rooms accommodating 
four persons or more i s only 7 . 6 . I t seems that there i s not yet any r e a l 
general overcrowding in Medina although i t i s overpopulated according to 
the t o t a l dependency r a t i o (see page 8 5 ) . This might be due to the 
difference i n the t o t a l population and the t o t a l immigrants to each c i t y , 
which i s much higher than i n Medina. 
Calculated by planimeter from Medina land use map shown i n F i g . 5 . 3 . 
93,:. 
3 . 5 Population and Economic A c t i v i t y ; 
I n ancient times, Medinese worked e i t h e r i n agriculture or i n the 
breeding of animals, and only a small proportion worked i n trade. By the 
beginning of Islam, trade greatly increased i n Medina; u n t i l the present 
century Medina's economy fluctuated; f or instance, at the time of the second 
Khalipha Omar (63I1 -6I4.3 A.D.) land and personal taxes poured in t o Medina, and 
created an atmosphere never before experienced i n the Holy Ci t y . The s i t u a t i o n 
arose again at the time of the Aumaid Khalipha Omar Ibn Abdul Aziz ( 7 1 8 - 7 2 1 
A.D„). I n the earl y l°th century, Medina was i n a poor economic condition, i t 
was f u l l of beggars who remained a f t e r the H a j j . The s i t u a t i o n improved by 
the middle of t h i s century as a r e s u l t of the development of the rel a t i o n s h i p 
between Hijaz and Egypt which supported Medina with many donations. Many 
people earned t h e i r l i v i n g serving p i l g r i m s , and people who might be con-
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sidered as c a p i t a l i s t were very few. 
In 1 9 7 2 the active labour force comprised approximately 2 3 $ of the t o t a l 
population, while the unemployed accounted f o r 2 . 1 $ . The f i r s t figure seems 
very low and t h i s has been explained i n another section of t h i s Chapter. 
The l a t t e r figure does not r e f l e c t r e a l unemployment as i t i s almost t o t a l l y 
composed of u n s k i l l e d or uneducated labourers (about 8 5 $ ) . Opportunities 
for work are good, but people do not want the hard work which i s a v a i l a b l e , 
and t h i s p a r t l y explains the unemployment f i g u r e . This face might also help 
to explain the proportion among the non-Saudi population ( 3 3 $ ) who contribute 
to the c i t y ' s economy, and which i s greater than that of the Saudi population 
( 1 8 . 8 $ ) . This can also be explained by the f a c t that many of today's 
immigrants who come to work i n the c i t y do not mind heavy demanding work, 
and unlike the Saudi inhabitants, who may l i v e with t h e i r f a m i l i e s , do not 
care very much i f they do not immediately find work. 
Medina has a low proportion of unemployment compared to other c i t i e s 
i n Saudi Arabia such as Jeddah, where i n 1 9 7 2 h% of the t o t a l labour force 
was unemployed, but t h i s could be due to the f a c t that Jeddah received more 
immigrants, and the c i t y ' s economy could not meet the demands of an ever-
increasing population. Many of the labourers go to Jeddah from the western 
region of the country, looking f o r employment, and t h i s increases the prop-
ortion of unemployed i n Jeddah i n comparison with other Saudi Arabian c i t i e s 
such as Medina. Table 3 . 6 shows the percentage of the labour force i n 
various aspects of the economy. The l a r g e s t number are engaged i n government 
se r v i c e and then i n d i f f e r e n t kinds of d i s t r i b u t i o n . The smallest proportion 
i s engaged i n industry, since there are only a few l i g h t i n d u s t r i e s i n 
Medina. 
Table 3 . 6 . The percentage of the labour force i n major aspects • 
of Medina's economy, 1 9 7 2 . 
Primary I n d u s t r i e s : 1 . 6 l 
Handicraft I n d u s t r i e s : 1 . 2 0 
Construction & Maintenance U . 9 0 
Delivery S e r v i c e s : 2 2 . 0 1 
Science & Vocational 
s e r v i c e s : 10.81; 
Transportation: 6 . 6 7 
E l e c t r i c i t y & Water Supply: 2 . 6 5 
Education: 7 ; 8 7 
Government s e r v i c e s : 21;.50 
Others: 1 7 . 7 5 . 
Source:- Based on unpublished data obtained from the Central Planning 
Organisation, 1 9 7 2 . 
People prefer to work i n government service because they can r e t i r e 
on h a l f s a l a r y a f t e r 6I4. years of age, a benefit they do not derive from 
working i n the private sector. The large number of people employed i n the 
servic e i n d u s t r i e s can be explained by the f a c t that Medina i s the c a p i t a l 
of a d i s t r i c t whose a c t i v i t i e s extend to s e v e r a l towns and v i l l a g e s i n the 
d i s t r i c t . A r e l a t i v e l y high rate of about B% i n the education sector i s 
probably due to the existence of the Islamic University and the^secondary 
schools or other higher i n s t i t u t i o n s i n Medina, which 3erve distant towns 
and v i l l a g e s i n the d i s t r i c t or i n other neighbouring d i s t r i c t s . 
Employment i n the transport sector i s about 7% of the t o t a l labour fo r c e , 
and t h i s i s probably due t o the f a c t that many people are engaged i n t h i s 
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sector as transport depends to a large extent on p r i v a t e l y owned means, 
to serve the public e i t h e r i n s i d e the c i t y or between Medina and other 
c i t i e s and areas of the country. The percentage of workers i n the manufacturing 
industry i s about 7.7% of the t o t a l labour f o r c e , about 6 0 $ of whom are f o r -
eigners. To improve the percentage of Saudi workers i n industry, c e r t a i n 
steps should be considered to spread i n d u s t r i a l education. The number of 
labourers working i n industry w i l l doubtless increase gradually over a period 
of time. 
As there i s no s p e c i a l i s e d i n d u s t r i a l base i n Medina the structure of 
occupations i s s i m i l a r to other c i t i e s i n the Vfestern Province of Saudi Arabia. 
Non-manual workers account for about 3h% of the t o t a l labour force, but not 
a l l these jobs are n e c e s s a r i l y highly trained. Those who are engaged i n 
professional administration or non-manual t e c h n i c a l work accounted f o r 
only $.7% of the t o t a l non-manual workers, and the r e s t are made up of 
delivery or c l e r i c a l workers, and large numbers engaged i n education and 
various government servi c e s . From Table 3<>7 i t could be said that the prop-
ortion of s k i l l e d manual workers was high (2%.18%), but t h i s a c t u a l l y resulted 
from the method used by the Central Planning Organisation i n assessing the 
jobs. For instance, they considered the u n s k i l l e d workers those who required 
no s p e c i a l s k i l l , while policemen or dri v e r s were considered as s k i l l e d 
workers, although t h i s type of work does not require a high standard of 
tra i n i n g i n Saudi Arabia. Thus i f these workers were added to the u n s k i l l e d 
or s e m i - s k i l l e d workers, t h i s would decrease the percentage of s k i l l e d workers 
i n Medina, and t h i s might indicate the la c k of t h i s type of employment 
necessary for the development of the area. 
Table 3 . 7 . Type of employment i n Medina, 1 9 7 2 . 
Type of employment; % of the t o t a l : 
Advanced administration and 3 . 8 £ 
t e c h n i c a l works 
S k i l l e d manual workers 2 £ . l 8 
Semi-skilled manual workers l 6 . 8 1 i 
Unskilled manual workers 7 . 8 7 
Non manual workers 3 U . 0 3 
Simple non-manual workers 1 2 . 2 3 
Source;- Compiled from unpublished data obtained from the Central Planning 
Organisation, 1 9 7 2 . 
9#. 
About h&% of the labour force works i n non-manual jobs and of these 
a small proportion are foreigners, indicating that there i s a trend among 
the Saudi labour force t o avoid manual jobs and t o concentrate on government 
employment. The jobs which the Saudi workers mainly avoid are those which need 
hard work, such as construction work, or working i n houses or restaurants. 
The people who now work i n these jobs are the immigrants from the southern 
countries of the Middle East (Yemen). C l e r i c a l jobs are more a t t r a c t i v e t o 
the Saudis, and there i s a tendency i n government o f f i c e s t o keep such jobs 
f o r Saudis, provided the job needs no other professional q u a l i f i c a t i o n s , as do 
doctors and technicians. The immigrants from the northern Middle East countries 
Egypt, Syria, Lebanon) work i n such jobs, but the government also encourages 
Saudis t o t r a i n f o r such jobs. According t o present levels of education 
(there are s t i l l many i l l i t e r a t e or poorly educated people), i t seems reasonable 
f o r these simple jobs and other simple, but important manual tasks (e.g. p o l i c e ) * 
t o be f i l l e d by people who have not received much education and not t o give 
them t o foreigners. I t i s therefore, not unusual to keep these posts f o r 
Saudis as an encouragement f o r them to work, and consequently wipe out 
unemployment. 
3. 6 Summary and Conclusion.; 
The population of Medina consists of an urban majority, together w i t h a 
r u r a l population working on the land. The size of the r u r a l family i s larger 
than the urban family> due to the necessity of r u r a l f a m i l i e s requiring more 
unpaid workers f o r t h e i r land. The l i t e r a c y of the r u r a l population i s 
increasing, w i t h the construction of schools i n r u r a l areas around Medina. 
These people have an increasingly close relationship with the urban areas, and 
many tend t o work i n the c i t y , returning t o the r u r a l area at night t o l i v e 
w ith t h e i r family. The " p u l l " factors i n Medina are very marked. Such 
* The policeman's job i s considered here as a manual jo b , as he t o a great 
extent performs his job by hand, especially those policemen engaged i n 
the organisation of t r a f f i c . 
movement between r u r a l and urban areas would d e f i n i t e l y a f f e c t the composition 
of population of the r e s i d e n t i a l areas ( r u r a l and urban) and t h e i r economics. 
The r u r a l people who work i n the c i t y earn money t o help t h e i r families i n 
r u r a l areas, and t h i s money might be spent t o improve t h e i r land. These people 
often work i n low paid jobs or those requiring more physical e f f o r t , which are. 
shunned by the urban people, and are therefore of great value t o the c i t y . 
Some wealthy c i t y dwellers may own land i n r u r a l areas and make investment 
there. The presence of r u r a l people i n urban areas and vice versa would 
af f e c t the composition of population of each area, and i n general i t means 
the t r a n s f e r of a g r i c u l t u r a l people to industry or services, and thus the 
continued growth of the urban population. 
The rate of population increase over the years has varied depending 
upon d i f f e r e n t f a c t o r s , of which immigration has played a large p a r t . The 
decline i n m o r t a l i t y combined with high f e r t i l i t y i s another important f a c t o r . 
The present rate of population increase w i l l continue f o r several more years, 
as the e f f e c t of family planning i s only slowly influencing the population. 
The evolution of population indicates that the population increase of 
Medina i s due p a r t l y to the trend of current b i r t h and death rates. The rate 
of population increase also appeared t o be ciosely linked with the l e v e l of 
economic development which a t t r a c t s immigrants, and without which many 
immigrants would not have been drawn t o Medina i n search of better employment 
opportunities. In Medina, the rate of economic development i s rather high, 
but the c i t y has serious labour shortages and i t s socio-economic development 
depends on fi n d i n g the solutio n t o t h i s problem. Sometimes l o c a l labourers 
can be found, but they do not l i k e t o work i n d i r t y jobs. The sol u t i o n of 
the problem might be i n encouraging people t o take up d i f f e r e n t jobs, even 
i f they were d i f f i c u l t or d i r t y . This might be brought about by r a i s i n g 
the wages f o r such work and r e s t r i c t i o n s on unski l l e d external immigrants 
coming t o the c i t y might help i n encouraging the c i t y people, or l o c a l 
immigrants from Medina d i s t r i c t t o accept such jobs. I t i s very easy 
f o r Yemenis t o come to the country, as there i s no c o n t r o l over t h e i r i n f l u x . 
Movement from the southern Yemen t o Saudi Arabia i s now l i m i t e d as a r e s u l t 
of poor p o l i t i c a l r e l a t i o n s , but as most southern Yemenis usually work i n 
trade or as servants i n houses, the r e s t r i c t i o n on t h e i r migration does not 
solve the problem, as i t i s necessary to r e s t r i c t the immigration of people 
who work i n every type of job. 
I t can be seen that as a r e s u l t of high f e r t i l i t y rates, the age 
structure of Medina's population i s characterised by a hig'n dependency burden. 
The o v e r a l l unfavourable age structure relates t o the mean age of the labour 
forc e , which i s low. Though the young labour force has the advantage of 
acquiring new s k i l l s easily over tiro^., i t s small size outweighs t h i s advantage. 
The age structure has an important influence on other aspects of population, 
such as the size of school classes, the size of the future labour f o r c e , ago 
of marriage etc. The c o n t r o l of age structure may decrease the t o t a l dependency 
burden, and t h i s control may occur when f e r t i l i t y reaches a lower l e v e l than 
at present, and l i f e expectancy i s increased. 
In order to evaluate the extent of l o c a l and more dist a n t immigration 
to Medina the b i r t h places of people were divided i n t o three categories. 
This t r i - p a r t i t e d i v i s i o n shows that the c i t y born inhabitants were i n the 
minority (Table 3 . 2 . ). Migration from w i t h i n the country, or from outside 
the country formed the majority of Medina's population. This rapid increase 
i n the c i t y population due t o migration affects the increasing demand f o r 
such f a c i l i t i e s as water, e l e c t r i c i t y and education, and these demands 
cannot always be met due to other control factors such as the d i f f i c u l t y of 
following the physical expansion of the c i t y under d i f f i c u l t topographic 
conditions. 
F i n a l l y the pilgrimage i s fundamental t o the economy of Medina and 
an important function of i t . The active trade at Hajj time brings much 
revenue t o the c i t y and helps i n the urban development. The influence of 
the pilgrimage has varied over the centuries, and i t can be said that there 
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was, u n t i l the second h a l f of t h i s century, a forward relationship between 
the economy of the c i t y and the a c t i v i t y of the p i l g r i m trade. The s i t u a t i o n 
i s d i f f e r e n t now, as many citi z e n s earn t h e i r l i v i n g from other sources, such 
as working i n government o f f i c e s . 
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CHAPTER h 
THE EVOLUTION OF MEDINA. 
102-
One approach t o urban geography i s t o deal with the physical evolution 
of an urban area, which i s usually associated with the growth of i t s functions 
and the structure of i t s urban community. In the case of Medina t h i s 
evolution has always been affected i n varying degrees by several factors 
such as geographical l o c a t i o n , topography, and as mentioned i n Chapter I , 
by the climate of the area. The ancient Medina was situated about one Km. 
north of the medieval walled Medina, and was an important f a c t o r i n a t t r a c t i n g 
people from f a r distances. I t thus had a great influence on the growth of 
modern Medina. Although the f i r s t settlement of Medina could have been 
f u r t h e r back i n h i s t o r y , records of i t s evolution can be traced only since 
what i s called i n Arabic "Jahilya" era, dating from about the l a s t two pre-
Islamic centuries. Therefore i n any study of Medina's evolution, four 
d i s t i n c t periods of development can be distinguished. These periods can be 
c l a s s i f i e d as follows: 
k.l The Pre-Islamic Period: 
In t h i s period Medina was made up of several separate settlements 
( F i g . k . l ) . In t h i s formation i t has a great s i m i l a r i t y with the i n d i v i d u a l 
settlements formed i n the beginning of urban l i f e i n Europe."1' The reason f o r 
the scattered settlements i n pre-Islamic Medina was the d i s t r i b u t i o n of wells 
and springs i n the area, as every t r i b e or clan s e t t l e d around a w e l l or 
spring. Most of Medina 's inhabitants at that time were interested i n 
c u l t i v a t i o n , and t h e i r f i r s t crop was palm trees. For example, the Jews 
se t t l e d i n Al-Awali area south of Medina, and the Al-Khazraj t r i b e s e t t l e d 
i n the north i n an area now called Al-Auraid. The Jews and the Al-Khazraj 
chose these areas as they were close t o f e r t i l e lands suitable f o r c u l t i v a t i o n 
such as Koba, Korban and Al-Awali areas, as well as being located on high land 
(Harrat), used as fortresses. 
Religious t i e s affected the organic formation of Medina i n the pre-Islamic 
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period,, . For example the Jewish t r i b e s had t h e i r own r e l i g i o n , and preferred 
t o l i v e close t o each other, as they had t h e i r own habits, customs and 
r i t u a l s . Also, the Al-Aws and Al-Khazraj who migrated t o Medina from Yemen 
during the f i r s t 600 years of C h r i s t i a n i t y , had t h e i r own r e l i g i o n and customs. 
From t h i s information i t i s apparent that s o c i a l and re l i g i o u s differences 
affected the shape of Medina and contributed t o the creation of separate 
d i s t r i c t s and ethnic d i v i s i o n s , although contact did exi s t between the 
d i s t r i c t s - sometimes peaceful, sometimes warlike. 
Medina i n the pre-Islamic era r e l i e d on fortresses and strongholds t o 
defend i t s lands, and t h i s form of defence made walls unnecessary 0 Medina's 
inhabitants were s k i l l e d i n the bu i l d i n g of fortresses or "Atam", i n which 
they took refuge i n time of war, and of which they were very proud. " I t i s 
reported that there were 70 Atam i n Medina, but now only the ruins of tvQ 
Atam can be found, one i n the south east of Medina on the h i l l y lava, and 
the other i n the south west of Medina. 
U.2 Medina i n the Early Islamic Time; 
The prophet Mohammed f l e d to Medina from Mecca i n 622 A.D., a f t e r 
arrangements had been made with the Al-Aws and Al-Khazraj ( l a t e r called 
Al-Ansar) f o r him to l i v e i n Medina. After the spread of Islam outside 
Medina, people began to migrate from the whole of the Arabian Peninsula. A f t e r 
the a r r i v a l of Mohammed i n Medina, i t s shape began t o change and new features 
f o r the area began to emerge. In Koba area, 3 Km. south of the present centre 
of Medina, the f i r s t Islamic mosque was b u i l t , and a few days l a t e r , the 
bui l d i n g of the main mosque began j on the eastern edge of the mosque 
houses of the prophet's wives were b u i l t i n the present centre of Medina. 
Relations between the prophet and the new Muslims were very close, and they 
b u i l t t h e i r houses to the south and the east of the mosque ( F i g . ^ . l ) . 
Gradually the area took a more southern and eastern d i r e c t i o n i n i t s growth, 
as these areas were suitable f o r a g r i c u l t u r e , and had s u f f i c i e n t water f o r 
i r r i g a t i o n . 
As the birthplace of a great monotheist r e l i g i o n , i t was desirable 
f o r the c i t y ' s people t o mix w i t h each other, without thought of race or 
t r i b e , but former ethnic divisions s t i l l prevailed, and thus every related 
group tended to cluster together, each with t h e i r own mosque,, For instance, 
Bani Zafar (from the Al-Aws) b u i l t t h e i r mosque (which i s now called Baghalah 
mosque), between t h e i r houses t o the east of the present cemetry "Bakie"j 
Al-Aur.^id had t h e i r mosque i n the area now called Al-Auraid, about 8 Km. north 
east of the c i t y centre i n the Eastern Harrah. This area was called Ghazza, 
a f t e r Ghazza i n Palestine, as both were densely populated.^ In the 8th 
Christian Century the real d i v i s i o n between sects became clear i n Medina, 
as the Shi la followers (called Al-Nakhawilah) tended t o group together i n 
t h e i r own quarter i n the south of Medina. The very .old quarter of Medina 
had a r e l i g i o u s function and the quarter now called Harat Al-Aghwat was the 
main area from early Islamic times. The Aghawat or eunuch, servants of the 
mosques (whose f i r s t employment i n Medina was said to be i n s t i t u t e d by the 
Sultan Salah Ad-Din Al-Ayyobi, the governor of Egypt i n 1171 A.D.),^ the prayer 
c a l l e r s and the Imam (prayer leader) also l i v e d i n t h i s area. 
There were many mosques i n Medina at the time of the prophet, 
but 26 of them r-;ere used as f o c a l points around which groups of people 
l i v e d . ^ The s i t e of only a few of these mosques can now be traced, and 
many are how unknown. I t i s quite possible that there may have been 
26 avenues or quarters i n Medina at t h i s e a r l y Islamic time, as almost every 
group formed t h e i r own avenue around t h e i r mosque. 
Another feature of the urban area at t h a t time i s the formation of 
"Sakifa" i n most quarters of the c i t y . The "Sakifa" i s a ground f l o o r 
b u i l d i n g used by the people's leaders f o r discussing important problems; i t 
usually has three closed sides from east, west and south, w i t h the north side 
open t o admit cool a i r i n the summer season. . Of these buildings, the most 
important was .Sakifat Bani Saeidah, situated i n the north of the old c i t y , 
which saw the selection of the f i r s t Khalipha i n Islam (Abo Bakr As-Sadeek). 
This Sakifa was destroyed only i n the l a s t two decades, during the widening 
of Al-Manakha and As-Sihami s t r e e t s , but i t s location (about 0 .5 Km. north 
west of the great mosque), may be h e l p f u l i n explaining the true extent of 
Medina at t h a t time. 
Defence factors greatly influenced the shape of Medina i n early 
Islamic times. I t i s w e l l known that Medina was not walled u n t i l the n i n t h 
century A.D„ (during the Abbasid time). Medina o r i g i n a l l y , depended on f o r -
tresses and topographic conditions, which were very d i f f i c u l t f o r invaders 
t o penetrate, but the northern side was quite open as i t i s the confluence 
of Medina's v a l l e y s , and t h i s was the reason f o r digging the d i t c h i n t h a t 
area i n 627 A.D. to prevent attack by enemy t r i b e s (Fig.U.l). Medina was 
therefore w e l l defended against enemy attack i t was i n the Auhud b a t t l e i n 
625 A.D, However at t h i s early time Medina could expand f r e e l y i n a l l 
directions i n order t o s a t i s f y i t s requirements f o r defence or a g r i c u l t u r a l 
lands, without the r e s t r i c t i o n of walls, used l a t e r f o r defence. 
Medina continued to prosper a f t e r the time of the prophet, during the 
time of nearly a l l the four Khalipha (Abo Bakr, Omar, Othman and A l i , 
632 u n t i l 655 A.D.). Then, during the Aumaid time ( 66 l - 7^9 A.D.) when 
the c a p i t a l of the Islamic state transferred from Medina t o Damascus, 
Medina began to lose i t s former dual importance and had to be content with 
i t s r e l i g i o u s importance. Although some changes took place i n the p o l i t i c a l 
s i t u a t i o n , Medina s t i l l benefited from the Aumaid r u l e r s . For example, 
during the Muawiah time ( 66 l - 676 A.D.) Medina was supplied with water from 
Ayn Az-Zarqa spring i n Koba area, v i a a subterranean aqueduct. Some growth 
of the c i t y was observed on the Aqiq v a l l e y banks where there were many 
palaces and orchards, i n conjunction with changes i n the construction of 
the urban area. For example,, the area around the great mosque had been 
paved with flag-stones and several f i n e buildings were b u i l t f o r Medina's 
r u l e r t o the south west of the mosque i n the Muawiah time. Medina i n the 
early Aumaid time became a leading market place i n Hijaz, and began t o export 
i t s surplus dates and cereals t o the north ( S y r i a ) . ^ In Al-Walid Ibu Abdul 
466 
Malik's reign (70f> - 716 A.D. ), the great mosque was enlarged f o r the f i r s t 
time, and minarets were introduced t o give the c i t y a new c h a r a c t e r i s t i c , 
as previously the c a l l t o prayer was shouted from the g a t e s . 1 0 These 
minarets were square shaped, and t o t a l l y d i f f e r e n t i n a r c h i t e c t u r a l design 
t o the present c i r c u l a r minarets, and refl e c t e d the influence of the Syrian 
architecture, where the Aumaid r u l e r who supported the project had his seat. 
The ac q u i s i t i o n of mosaic decoration i n the great mosque and also i n the houses 
of some wealthy citizens may indicate the active a r c h i t e c t u r a l development 
which resulted from contact with Syria, where the mosaic a r t was already w e l l 
established due to the peaceful relationship which existed w i t h the Byzantine 
Empire at t h a t time. 
Cresswell suggested that the Al-Walid enlargement of the Medina mosque 
ref l e c t e d the influence of early I r a q i s t y l e s , as i t s roof rests d i r e c t l y on 
the columns without the intermediary of a r c h e s b u t i t seems that Medina 
mosque had t h i s type of roof since i t was f i r s t b u i l t at the time of the 
prophet (622 - 632 A.D.), i. e . before contact with other c i v i l i s a t i o n s . 
The reign of Abdul Malik and his son Al-Walid (681; - J?l6 A.Da) can be 
considered as an important period i n the development of architecture and urban 
form i n the whole Arab world. Building changed from i t s simple s t y l e t o that 
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which i s called emperor s t y l e , as i t s e f f e c t was noticed a l l over the 
Aumaid state . 
At the Abbasid t i n e (7h9 - 12^8 A.D.), a f t e r the bloody r i o t s and 
insurrections at the end of the Aumaid and the beginning of Abbasid r e i g n , 
Medina f e l t at peace. At f i r s t , the Medinese were against the introduction 
of the Abbasid state and the c i t y and i t s inhabitants suffered from t h i s 
s i t u a t i o n ; many of them were put t o death or imprisoned and moved to I r a q , 
especially during the As-Saffah and Al-Mansor times (7h2 - 775 A.D.). 
With, the end of the Aumaid re i g n , the centre of the Islamic state 
changed to Baghdad, which became the centre of g r a v i t y f o r every aspect of 
Muslim l i f e . . The state became closer t o Sasanian Persia than to the Byzantine 
1:0?* 
or Roman Empire. Thus the mental, a r t i s t i c and s c i e n t i f i c atmosphere was 
more attracted t o the North East ( I r a q ) . The early Abbasid times have seen 
a great development i n many aspects of l i f e , but these developments seemed 
to have less e f f e c t on more southern locations. For instance, the great 
mosque i n Medina was only occasionally restored and only once, i n the Al-Mahdi-
time (775 - 785 A.D„) during the long Abbasid reign (7U9 - 12£8 A.D.), was i t 
enlarged. The'most important incident at t h i s time was the b u i l d i n g of the 
w a l l around Medina i n 872 A.Dj t h i s w a l l was l a t e r r e b u i l t i n 1102, ll£l 
and 1163 A.D„ 
At the end of t h i s Abbasid period, the state began to face many 
f i n a n c i a l and administrative problems, and revolutions and divisions took 
place i n several parts of the state. Afterwards, with the f a l l of the 
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Abbasids i n 12f?8 A.D., Medina remained independent and was ruled by Sharifs, 
whose lineage was linked with the prophet Mohammed, but often these rulers 
were dependent on foreign a u t h o r i t i e s , especially Egypt, which f o r many 
years continued to supply the holy c i t y with food and carry out repairs t o 
the holy s i t e s , while the l o c a l rulers drained the c i t y ' s strength by con-
spiracies and even assassinations against each other. This unsettled and 
weakened s i t u a t i o n , i n contrast t o the early Auraaii time when Medina exported 
some of i t s surplys products, could have deprived the c i t y of any r e a l urban 
or a g r i c u l t u r a l developments u n t i l i t s association with the Authmanid regime 
i n 1517 A.Do 
3h the word of Lewis Mumford, " i t i s a r t , culture and p o l i t i c a l purposes 
not numbers, that define a c i t y " " ^ * j according t o t h i s r u l e i t can be argued 
that Medina had reached t h i s status by the commencement of Islam i n the early 
7th Century A„D. In another place Mumford suggested that i n medieval times 
- I r-> 
having a w a l l was a v i t a l f a c t o r i n obtaining the status of c i t y . 5 I t 
would appear that t h i s hypothesis cannot s t r i c t l y be applied t o Medina as 
i t i s clear from the previous study that i n the pre-Islamic and early 
Islamic eras Medina remained unwalled,.and was only walled i n the l a t e r 
medieval time ( i n the °th Century A.DD). 
k»3m Medina at the Authmanid and Hashimid Times: 
The Authmanid period began i n Medina i n 1517 A.D. and continued u n t i l 
1918. In 1517 the rul e r of Mecca at that time sent the keys of the mosques 
of Mecca and Medina to the Sultan Saleem (who already occupied Egypt) i n 
Cairo. I t was important f o r the Authmanid to c o n t r o l the holy places i f 
they wished t o rule over the whole Arab world. At f i r s t the reign was of 
great significance as the Sultans spent large amounts of money i n Medinaj 
the c i t y became a l i t e r a r y and s c i e n t i f i c centre, and people competed t o 
gain favour w i t h the Authmanid authority. One of the most important events 
of t h i s time was the extensive enlarging of the great mosque, and other 
important projects included the construction of the Hijaz railway and the 
huge w a l l around Medina. I t may be s i g n i f i c a n t t o deal with these events 
i n d i v i d u a l l y as i n d i f f e r e n t ways they influenced the growth of the c i t y . 
l i . 3 . 1 . The Enlarging of the Great Mosque; 
The enlarging carried out i n 18UU - 1856 by Sultan Abdul Majeed was 
one of the most extensive, and greatly affected the morphology of the inner 
c i t y . I t added an area of 1,293 m.^  t o the mosque,^ and u t i l i s e d l o c a l 
stones. I t was the strongest enlargement and i t s s t r u c t u r e , i n a t o t a l l y 
d i f f e r e n t s t y l e t o previous or l a t e r construction (Plate U.l) has remained 
i n t a c t u n t i l the present time. Much money was expended on t h i s p r o j e c t , 
which proved to be of great benefit to the area i n a t t r a c t i n g outside 
s k i l l s and support, and i t was accompanied by improvements i n the t r a d i t i o n a l 
educational i n s t i t u t i o n s i n the area. 
U.3.2 The City Wall: 
I t has already been mentioned that Medina depended on i t s fortresses 
f o r defence, but when attacks from nomads and highwaymen became unbearable, 
the Medinese were forced t o f i n d a means t o protect themselves. I t has 
also been stated that the f i r s t w a l l around Medina was b u i l t i n the 9th 
Century A.Do I t can be readily appreciated that walls were new t o the area, 
although they had been used since ancient times i n other part's of the world 
such as China and Greece, and were introduced to Medina l a t e r when the Arabs 
made contact with the other c i v i l i s a t i o n s i n the north of Arabia through 
the Abbasid r u l e r s . 
The f i r s t c i t y w a l l , which was b u i l t i n 872 A.D., was r e b u i l t i n 
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966 and 1102 A.D. ' History t e l l s us t h a t t h i s w a l l was spparently around 
the mosque, but there i s nothing t o indicate i t s o r i g i n a l s i t e . Medina con-
tinued t o evolve behind the w a l l and the Medinese asked the Sultan Noor Ad-
Din As-Shaheed, during his v i s i t t o Medina i n l l f j l A.D., t o b u i l d a new wa l l 
around t h e i r c i t y as they were harrassed by the nomads, and i n preparation 
f o r a threatened attack by the Crusaders; i n spite of t h i s precaution the 
Crusaders landed at the port of Yanbu about 275 Km. west of Medina i n II78 A.D. 
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i n the f i r s t stage of t h e i r unsuccessful advance on Medina. Some ruined 
remains of t h i s w a l l can s t i l l be seen i n the Al-Masri gate (Fig.it. 2 ) . This 
w a l l was renewed at the time of As-Salih Ibn Al-Nasir Ibn Kalaoon i n 13^ 4-9 A.D. 
and again at the time of Al-Ashraf Kayt Bey i n 1U72 A.D„ Sometimes the walls 
were b u i l t with stones and at others with mud bri c k s . On some occasions they 
were i n good condition, but were occasionally i n ruins. 
The most important w a l l was b u i l t by the Authmanid Sultan Soliman and 
took almost eleven years to b u i l d , between 1526 and 1537 A.D., i t s t o t a l 
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length was almost 3,000 m. and i t was b u i l t mainly of stone. There was 
a tower i n the north west comer on the southern edge of Silea mountain, 
and i t had three gates: Al-Jomaa i n the east of the mosque leading t o the 
cemetery, Al-Kalaa or As-Shami leading t o the north, and Al-Masri gate leading 
t o what was then Al-Manakha suburb i n the west of Medina. Later, several 
additi o n a l gates were added t o t h i s w a l l , e.g. Al-Majeedi gate (which was 
opened when the Sultan Abdul Majeed enlarged the great mosque between I8I4I1 - 1856 
A0D0) led to Haa w e l l i n the north east of the mosque outside the w a l l . Other 
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gates bui l t la ter included Hammam which opened i n the old Abbasid wall to 
lead to Zarawan avenue and then to Al-Awali areaj Al-Basri leading to As-Sihami 
street and Al-Majeedi quarter; and Al-Kasimiah which led to the As-Shona 
quarter. Some of these gates were bui l t as the resul t of private efforts and 
not financed by the local authority, such as Al-Hammam and Al-Kasimiah gates 
which were opened by the Ba-Fageeh and Al-Madani families respectively. 
I t i s apparent that not a l l the wall was bui l t at once (see F i g . h . 2 ) , 
as in the west of the c i ty Al-Manakha area had only towers at a distance of 
100 in. apart, to protect the c i ty on that side from nomads or unwelcome 
v i s i tor s . When the Saudis occupied Medina in I8OI4. A.D. the wall was bui l t 
when the Authmanid Sultan Mahinud ordered the Egyptian ruler Mohammed A l i Pasha 
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to drive the Saudis out of Medina. I t began in the south west of the 
cemetery and continued south towards Koba area, west to Al-Aribariah quarter 
and then north to join the wall of Sultan Soliman, with four new gates (Fig. 
l i .2) . The four gates added by this la ter wall were Al-Awali in the south 
east of the mosquej Al-Aribariah on the road to Mecca, Koba and Al-Moghasilah 
in the south and Al-Koma in the west of the northern cast le . Some early Arab 
c i t i e s were hemmed in by deep moats, but th is feature i s absent in Medina. 
At the early Islamic and Abbasid times building was limited around the 
mosque but at the Authmanid time the buildings spread out and there was active 
expansion in every direction. Medina evolved as a series of quarters with 
each quarter haying i t s own small divisions known as Ahwash (plural of Housh). 
The Ahwash were linked to each other by several covered or uncovered a l l eys , 
varying in width between l . £ and $m. Each quarter had i t s own main street , 
and i t s Ahwash converged on this main street , which led to the central market 
of the c i ty . Invariably ethnic divisions existed in these quarters, as each 
had associated groups of people, although often their only bond was-unity 
against the residents of other quarters. 
The Housh consists of an almost c ircular area surrounded by houses, 
and has a gate which i s locked at sundown (Plate U . 2 ) . Medina had ten 
quarters which surrounded the markets or suqs of Medina, and were linked to 
i t by paved or unpaved streets , and at Burton's time (1853) Medina had between 
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f i f t y and sixty streets including the al leys and cul-de-sacs. I t i s 
observed that Ahwash were concentrated in the west of Medina as opposed to 
i t s eastern parte In the south and west parts there are more than twenty 
Housh, while the eastern part . has s l ightly less; there are several a l l eys , 
but they are not called Ahwash as they have no gates. The reason for such 
variation in the number of Ahwash i r different l o c a l i t i e s , could be due to the 
fact that the wall of Medina was not connected in the west u n t i l the beginning 
of the l ° t h Century. Thus i t s urban areas had to employ other methods to 
protect the inhabitants from the Bedouin attacks, whereas the eastern side of 
the c i ty was protected by the old Abbasid and the more recent Authmanid sol id 
walls. This can be proved by the fact that no more Ahwash were bui l t after 
the construction of the western and southern sides of the wall during the 
Authmanid reign. Therefore i t can be said that the west of Medina was the 
focal point of growth in the 19th Century and many wealthy Turks settled there 
for many years in large and magnificent buildings, and soon attracted the more 
wealthy Medinese who extended eventually to the south where the climate was 
more desirable than in the northern part of the c i t y , but which was s t i l l near 
the central suqs. This might be the reason for observing buildings of Authmanid 
style in the west of Medina which sometimes have a roof in the cupola style; 
this style of roof i s not only found in mosques, but also in other buildings, 
e.g. the Egyptian charitable institution "At-Takiah Al-Masriah". (Plate i i .3) . 
This development could have affected the planning of the c i ty; for 
example, Al-Ayniah street , which at the time of the enlarging of the great 
mosque (iBhk - 18£6) was originally hewn through the houses and the. garden 
called Al-Ayniah to f a c i l i t a t e the transport of stone from the banks of the 
Aqiq valley in the west of the city to the mosque in the east of Al-Ayniah 
22 
garden, this street was constructed in the early 1900's to give easy access 
between the east and west of the c i ty in addition to giving more space for 
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shops. 
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During the Authmanid time specialised suqs appeared in Medina such as 
Al-Hbbabah and bread suqs, and public baths were constructed in Medina near 
the mosque, used by people on occasions such as fes t iva ls or marriages or 
merely for ablutions before the ceremony of Friday prayer. Of these baths, 
two of Authmanid origin are s t i l l in use, one to the south of the mosque and 
the other in the Al-Anbariah quarter west of Medina, having been removed to 
i t s more westerly s i te af ter the widening of Al-Manakha street in the 19o0's. 
Medina remained inside these walls for many years, and continued after 
the Authmanid reign which ended in 1918. Medina then f e l l into the hands of 
Mecca's Sharifs who continued to rule u n t i l Medina was taken over by the Saudis 
in 1925. At the Hashimid time (the Meccan Sharifs) many Medinese returned to 
Medina after they were expelled by the Turkish authorit ies, as well as other 
newcomers loyal to the Hashimid ru lers . Many of these newcomers settled outside 
the Authmanid wal l , and thus i t became necessary to extend the c i ty wal l . A 
project was begun on a wall known as Al-Hausain's wall , after Sharif Hausain of 
Mecca, which began at the north east corner of the Authmanid wal l and followed 
a northerly direction (Fig. 1;.2). I t had three gates and included vast empty 
areas and agricultural areas. I t was planned that th is wall would enclose 
the whole northern city for future c i t y expansion, but time did nob allow that<.~^ 
The f i r s t available map of Medina's walls was that produced by Burckhardt 
and which included the Abbasid and the recent Authmanid walls . Burckhaijdt 
v is i ted Medina in l8lU during the confl ict between the Egyptian governor 
(under the command of the Authmanid Sultan Mahraud) and the Saudi dynasty; 
this conf l i c t , which was the main reason for building the c i ty wal l , raged 
between 180U and 1818 and the issue at stake was supremacy to rule over Medina, 
later when Burton v is i ted Medina in 1853, the same map was produced with only 
the addition of Al-Nakhawalah Cemetery in the south east of Medina, which was 
later demolished by the Saudis in the 1920's. Burton added two extra spec-
i a l i s t suqs to the map - Al-Habbabah and Al-Khuzariah suqs. M. Amer implied 
that Burton's plan of the great mosque was copied from sn older Arabic drawing 
and that the views were sketched inaccurately; i t appears to be merely 
Burckhardt's original plan with some modifications and additions. 
In 1928 Eldon Rutter produced a new map of Medina which included 
Hausin's wall in the north, the railway station in the west and the northern 
expanse of the c i ty , as wel l as the greenland within the wal l . Inside the 
c i ty he did not include some of the places mentioned in his description, e.g. 
the bui l t up area of suqs in the east of Al-Manakha quarter. He also indicates 
uncharted ruins to the west of the c i ty which could have been bui l t up and la ter 
ruined, after Burton's time, as they are not mentioned in Burton's book or map. 
When comparing the size of the bui l t up area on the maps of Medina by 
Burton and Rutter, the c i ty ' s growth can be clearly observed. Both writers 
based their scale on paces, and Burton calculated each pace as equalling 
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one foot. Accepting this estimation, Burton's map of 1853 gives Medina's 
length of about 351.2 m. from north to south and a width of about 5>66.2 m. 
from east to west at the broadest part of the walled c i ty . Rutter estimated 
the length as k37.h m. and the width as 578.8 m„ Thus i t i s clear in Rutter's 
time that the dimensions of Medina increased i n both directions. 
The introduction of aeroplanes, tanks and automatic guns to the area 
made the walls useless as a defence; new buildings appeared outside the 
walls and gradually the walls vanished from Medint;, and only ruins remain 
here and there to indicate the ir former existence. 
il.3.3 The Railway at Medina: 
27 
This railway was f i r s t suggested in 186U, but no further steps were 
taken u n t i l the early 1900's when the unsettled situation in the Middle East 
made i t a necessity. Ostensibly constructed to f a c i l i t a t e pilgrimages, i t 
also gave the Turkish ruler a power by which he could tighten his hold on 
the holy c i t i e s , and thereby the whole Arab world. The Turks planned that • 
the l ine would end at Mecca, but i t s German instigator and the supervisors 
working on i t s construction wished to extend i t to Yemen (see F ig . h.h)9 but 
were content with Medina because of the troublesome tr ibes l iv ing between 
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Medina and Mecca, and due to the outbreak of the f i r s t world war in 191U. 
This project began in 19Q0 at Damascus, and was completed in four stagesj 
the last stage which brought the l ine to Medina from Mada-in-Saleh in the 
north was completed in 1903, and the l ine began operations with three journeys 
per week at normal times. The railway station was constructed in Bab A l -
Anbariah outside the western c i ty w a l l , which i s now part of the c i ty . 
A l l the available information and maps indicate that the l ine would continue 
to Mecca along the western road which reaches Mecca through Tihama and a 
westerly arm would extend to Sherm Rabigh (270 Km. from Medina) or to Jeddah 
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(U2U Km. from Medina) on the Red. Sea. There i s one map indicating that the 
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l ine would continue to Mecca along the eastern road, although i t would be 
very d i f f i c u l t both physically and f inancia l ly to follow that route, especially 
as the construction of the railway was supported with Islamic Waqf-Muslim 
religious trust funds - and the Authmanid government could not afford to 
pay more due to i t s poor f inanc ia l situation at that time. The mountainous 
area south of Medina is wider than the area in which Medina l i e s , and th is 
could make i t more d i f f i c u l t to penetrate. 
Apart from the p o l i t i c a l situation the railway proved very useful to 
Medina and i t s d i s t r i c t . I t s construction resulted in extensive arguments 
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and i t was suggested that steamships could render the railway unnecessary. 
Actually, many people came to Medina from the north through Syr ia , overland, 
and people coming by sea (from Egypt or /forth Africa f o r example) had to 
wait in Jeddah or Tanbu unt i l they could f ind a caravan to accompany them 
to Medina. The journey between Tanbu and Medina took seven days, increasing 
to about forty days for the journey to Syr ia , whereas the journey from 
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Damascus to Medina took only th ir ty s ix hours by r a i l . Therefore the value 
of this l ine in shortening travel l ing time i s obvious, and for th is reason 
some North African pilgrims changed their tradit ional route to the holy area 
in Hijaz from the sea route to Syr ia , and instead travelled by r a i l to Medina 
in greater safety. 
I t was also expected that the Hijaz railway could help in transferring 
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Medina 's surplus agricultural products to Syria in the north and Mecca in the 
south, and could also help to introduce some of the manufacturing s k i l l s 
already known in the north and so help stop the import of materials and man-
ufactured goods, which could then be produced loca l ly . Also, the state 
would benefit f inancia l ly as i t would no longer be necessary for large numbers 
of troops to accompany the pi lgrims' caravans to ensure the ir safe passage. 
Pilgrims would be saved from paying the tributes which t r i b a l chiefs demanded 
to allow them to cross the ir lands. The benefits of the railway were also 
instrumental in increasing the c i ty population to about 80,000, and such 
an increase must have contributed to the growth of Medina's urban area which 
took place at that time. 
Camel owners were naturally unhappy at f i r s t and between 1912 and 191-4 
tore up parts of the line with their bare hands, but this was repaired by 
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Mecca's Sharif . Eventually they real ised that the railway was actually 
of great benefit to them, as the pilgrims using i t had to leave their own 
caravans at home and were forced to hire camels (often at high pr ices ) for 
use during the ir stay in Medina, and to carry them to Mecca, and this 
encouraged the camel owners to object more strongly over the continuation 
of the l ine to Mecca. I t was expected that the benefit to pilgrims would be 
even greater i f the l ine was completed to Mecca, as they could t rave l safely 
to the main holy area, and would also benefit the camelmen, because of the 
large number of pilgrims who needed camels from Mecca to pilgrimage places 
of Arafat and Muna. The fees obtained from these pilgrims could cover the fees 
lost from hiring camels between Medina and Mecca.. Unfortunately, the l ine 
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stopped i n Medina and was blown up in 1917. 
Throughout the Authmanid reign, which lasted for almost four centuries 
from 1^ 17 to 1918, the economic situation in Medina fluctuated over time 
according to the strength or weakness of Sultans. In the late 1920's the 
c i ty suffered neglect and stagnation as a result of expulsion of the Turks 
from the area, and the struggle between the Sharifs and the Saudis for 
supremacy in Hijaz . This situation notonly resulted in the collapse of the 
area's economy but also in a reduction in i t s population (see Chapter 3). 
The Medinese who returned at the Sharif time did not compensate for those 
who l e f t during the early 1910's. 
U.U Medina from the Commencement of the Saudi E r a : 
Medina submitted to King Abdul Aziz in 1°25>, and this was the beginning 
of a period of p o l i t i c a l s tab i l i ty in the whole country which consequently 
led to general Improvement in other aspects of l i f e , resulting from the 
general improvement in the economic circumstances derived from the discovery 
of o i l in Saudi Arabia in 1938. 
Before this date the state was in poor f inanc ia l circumstances as a 
result of the interior war to unite the whole country, la ter called the 
Kingdom of Saudi Arabia. Many of the c i ty ' s treaures were taken by the Saudi 
followers, but gradually the authority devoted i t s e l f to the work of recon-
struction. The most important result of this new regime was a hitherto 
unknown security. 
The modern urban development of Medina began at the time of the most 
recent enlargement of the great mosque which was begun in 19f>0 and completed 
in 19559 which brought the area of the mosque to about 16,327 m. . This 
enlargement included demolishing large enclosures and afterwards the land 
price became very high in comparison with the period preceding the project . 
People began to build outside the old c i ty and t h i s , i n addition to later 
municipal reorganising of the c i t y , resulted in the large growth of Medina's 
bu i l t up area in the period 1928 - I96J4. (Fig. h. 3). The number of permits 
given by the municipality for new buildings may well ref lect the growth of 
the c i ty; although the available figures go back to only 1957 they have great 
s ignif icance, as this i s close to the year 19HJ5 which marked the completion of 
the mosque enlargement project. Permits granted for new houses or units in 
1957 increased by more than half those granted prior to 195>0, the date of 
commencement of the project for enlarging the mosque. In 19^9 the rate of 
growth returned to an almost normal level and then showed a gradual increase 
corresponding to the number of inhabitants u n t i l i t reached i t s peak in 1966. 
In 1967 the granting of building permits slackened abruptly as a reaction to 
the Middle East war, and then returned gradually to the previous leve ls , 
although i t never again reached the peak rate of 1966 (Fig D U„5). 
Ill 1819 the Authmanid state carried out a form of census of houses and 
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people in Medina and estimated 6,000 houses and a population of 18,000. In 
1963 i t was estimated that there were 15,859 houses i n Medina and a population 
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of 71*998. This emphasises the high population increase in later years wiere 
ll.5 persons per unit were estimated compared to only three persons per unit in 
1819. These estimates are subject to a wide margin of error , since no accurate 
population surveys have been carried out, and many houses on the periphery were 
bui l t without planning permission from the relevant authority. However the 
increased number of persons per unit according to the 19^ 3 estimate does not 
indicate overcrowding in the c i ty , as in recent years the multi-storey 
buildings of f l a t s , housing several families have accompanied the population 
increase in Medina. 
I f the number of permits for new buildings in every year was added to 
the estimated number of building units in Medina in 1963 then in 1972 every 
unit would have 6.8 persons. This indicates an increase in population density 
in the c i t y , but again does not re f l ec t real overcrowding as many units have 
been bui l t without permission and many are apartment blocks, but th is does 
give a general idea of the rapid population growth in relation to housing units . 
By 1950 the core of the city around the mosque was greatly changed and 
organised. This made the demand for land in the core very high and resulted 
in the upward growth of buildings, and blocks of two to s ix storeys or more 
grew up as i t became lucrative to build houses or hotels for the purpose 
of renting. 
By the 1960's the city municipality developed great plans for changing 
the physical structure of the whole c i ty; new wide, straight, well constructed 
streets were la id out, and the c i ty was also provided with public u t i l i t i e s , 
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such as l ighting, and trees were planted along the streets, which were also 
provided with pavements to separate the pedestrian movements from t r a f f i c . 
As-Saha, Al-Awali, Ad-Dirwishiah and Al-Hashimiah streets were constructed 
after the acquisition and clearance of private properties. Other streets such 
as Aurwah and Sultana roads ware only widened. Al-Aribariah square was con-
structed in the west of the city and the Sultaniah triangle was demolished, 
and replaced with a public park (Fig. I4..6). The old castle in Bab As-Shami 
north of Medina was pulled down and the land was divided into private plots 
of land on which new apartment blocks were bui l t (See Plates h.h and ii .j?). 
After this fort had been demolished, Al-Manakha and Bab As-Shami streets were 
made on to one l eve l , in comparison to Medina's streets before these projects 
which were previously on different l eve l s , making contact by rock or wooden 
s t a i r s . 
Medina consists of several quarters, both old and new, and i t has 
practised ethnic division in i t s quarters since early times, due to the 
religion or the origin of each quarters inhabitants. The development of 
transport and communications in the area made most of the old wal l and i t s 
fort obsolete at this time; the entrances of the old Houshes were widened to 
give easy access for motor vehicles (see Plate U . ^ ) . Some other Houshes 
were entirely penetrated by wide modern streets , as was the case with A l -
Nakhawilah Housh in the south of the c i t y , and new buildings grew up in this 
new street (Plate i|.7.). As the old Houshes and quarters became too small to 
house the growing population, the people of different sects or ethnic groups 
began to mix, causing former differences and confl icts between the groups to 
disappear. A l l these achievements encompassed and joined the old and new 
parts of the c i ty; most of the new streets were asphalted and those around 
the mosque were paved with cement t i l e s . The urban development also included 
the construction of bridges, such as Al-Modarraj bridge, and dams such as 
Bathan dam to f a c i l i t a t e transport and protect the c i ty from the danger of 
abrupt floods. This had a direct effect on the growth of new buildings bu i l t 
over a large part of valley courses, especially that of the Bathan, which 
crosses the c i ty . 
Fig.4-6. NEW STREETS CONSTRUCTED IN MEDINA SINCE THE I950's 
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Other roads were constructed to l ink the inner city with i t s newly 
developed peripheries and i n more recent years roads have penetrated the 
d i f f i c u l t topographical land on the periphery, such as the Eastern Harrah. 
Such developments, along with the use of modern transport methods were instrum-
ental i n prompting the extension of the c i ty . The use of bus services was of 
equal significance in shortening the time needed for getting to the c i ty 
centre, and th i s may have proved advantageous for areas further from the 
centre. There are however some areas which s t i l l suffer from a lack of 
transport and roads, such as Al-Anabis area which i s a harsh land i n the north 
of the Vfestern Harrah, and people l iving here may suffer delays getting to 
their work. Since the late 19!?0's some old premises in the south of what 
i s now the CBD were pulled down to provide convenient s i tes for the location 
of new administrative and commercial buildings in the c i ty centre. 
I t i s clear from the foregoing information that most of the c i ty ' s 
expansion has occurred in the la s t two decades; no definite direction was 
observed in the f i r s t decade, but i t adopted mainly a north-south direction 
in the second decade. This could be due to the fact that growth in the f i r s t 
decade was intended to f i l l the space around the old wal l , as well as on the 
extreme outskirts c;i the Harrat, while in more recent years i t was limited by 
the topographic conditions a 3 the homes of the more wealthy followed the 
direction of the f l a t land, where public servi aes are easier to i n s t a l l . 
I t can be said that Medina's growth in this recent period has more than 
one focus, or what could be called "polynuclear". I t developed towards 
several sa te l l i t e vil lages outside the wal l , e.g. Al-Awali, Koba and Sayyed 
As-Shohada. The increasing population and the cheap or free land in these 
vi l lages attracted further development, u n t i l the vi l lages were integrated 
as quarters of the c i ty , and the present urban area has several arms extending 
to these quarters with vacant plots or areas of agricultural land bstween them. 
I t i s possible that in future these areas may be u t i l i s ed to complete the 
c i r c l e around the old c i ty . 
t20S 
The growth towards the south occurred along Koba street; building in 
this street i s distinguished by edifices or large blocks of f l a t s of several 
storeys, in the v i c i n i t y of Mudarraj bridge. These buildings are usually rented 
to v i s i tors to Medina. Up Koba street (towards the south) the building style i s 
distinguished by v i l l a s of varying size and shape, having either tradit ional or 
western architectural touches. These are owned by wealthy people who can afford 
to spend a lot of money on such design and construction; and these v i l l a s some-
times have front and/or back gardens, indicating a close relationship between the 
physical shape of buildings in the area and the social status of the ir occupants. 
This circumstance of cultivated land interspersed with residential buildings may 
explain the third category of population density, as explained i n the las t Chapter 
Due to the height, 6l6 - 620 m. above sea leve l and the closely packed orchards, 
as a result of d i f f i c u l t topographical conditions, th is area i s known for i t s 
cool a i r in summer in contrast to the north of Medina, where the elevation i s 
only 598 - 600m. Rich people settled there and this made the price of land 
high in comparison with other parts of Medina; for example in the north a square 
metre of land cost about S.R. 10 in 197U, whereas in Koba a price of S.Ro200 
per square metre i s considered reasonable. 
There are several orchards along this strep+-, which help to relax the 
atmosphere here, especially in summer; as a result , public coffee houses have 
been established nearby and these are v is i ted by people from various parts 
of the c i ty , who relax i n the cool atmosphere. Recently the expanding 
b u i l t up area caused the trees here to be cut to make room for modern v i l l a s , 
and more recently in 197^, the Ayn Az-Zarqa Administration bought the water 
rights of several orchards to meet the increasing demand of the urban area for 
water supply. These events may result in the area losing i t s character is t ic , 
f resh , clean atmosphere. Western urban planners endeavour to preserve large 
open spaces, but in Medina their imitators are destroying the natural 
surroundings by giving l i t t l e consideration to open space inside the c i ty 
as they follow the modern western building s ty l e , which has no internal open 
spaces as did the tradit ional styles . I t would probably be better i f urban 
growth was confined to the vacant area around the present urban area, although 
i f the area has topographical d i f f i c u l t i e s , th i s could maintain the unity 
and charismatic personality of Medina. Cultivation could be said to compete 
for water with increasing population in the area, although some may think i t 
better to replace the agricultural areas with buildings, which do not require 
irr igat ion . However, i t would appear unwise to allow the population to 
increase to more than.the capacity of the area; i t i s better to l imit Medina's 
population by restr ic t ing immigration in order to preserve i t s character as a 
small holy c i t y , far removed from the clamour of the big c i t y , so i t w i l l 
continue to attract pilgrims. 
The importance of Koba street lay in the complex of government off ices 
situated there,but the removal of these offices to Al-Aribariah street in 1972 
caused an observed decrease in the volume of t r a f f i c , especially during 
working hours, and this could have made the area more attractive to r icher 
residents, who dis l ike the noise of t r a f f i c . In Al-Aribariah street , the old 
Turkish barracks were demolished in the late 1960's and a large new modern 
building constructed to house some of the government offices (Plate U.8). As 
a resul t , land prices soared in Al-Aribariah area and new mutli-storey buildings 
were bui l t there, but this area cannot compete with Koba area for attracting 
residents, as the f l a t areas there are limited by the lava flows which make 
building costs prohibitive, and this i s borne out by the new government 
buildings constructed in the area at a cost of more than S.R. 2 millions 
(£250,000).* 
In the north, growth occurred f i r s t along three streets: Al-Matar, 
Sayyed As-Shohada and Sultana, for infrastructure in the form of roads, 
transport, water supply and e lec tr ic power - i s easy to obtain. Gradually, 
side roads were developed between the main roads and eventually encompassed 
the northern extent of the c i ty . The f i r s t dwellings were constructed in 
Sayyed As-Shohada street , due north of the c i t y , whereas the other street* 
i n -
tended to the north east or north west. Another reason was that population 
of t h i s area began before the destruction of the c i t y w a l l i n the 1950's , 
and t o f i l l the gap between the Royal Hospital, b u i l t i n Bab As-Shami i n the 
191+0's, and hydrated lime and pottery firms on the road t o Sayyed As-Shohada 
area. 
Along Al-Matar street are many blocks of f l a t s f o r rent, as t h i s 
s t reet accommodates many v i s i t o r s a r r i v i n g v i a Medina A i r p o r t , but there 
are also many smart private v i l l a s i n the northern part of t h i s s t r e e t . The 
urban growth extended about 2 Km. along t h i s s t r e e t , but has ceased i n recent 
years as the municipality wished t o widen the st r e e t and replan the area 
around i t i n order t o solve the problem of increasing t r a f f i c jams r e s u l t i n g 
from a i r t r a f f i c t o and from the c i t y , especially at pilgrimage time. 
Buildings increased along Sultana street i n the 1950's a f t e r the 
construction of the Royal Palace. I t can be seen that b u i l d i n g was more 
concentrated on the eastern side of t h i s street than on the western side, 
which was affected by the close proximity of Silea mountain which prevented 
the construction of high blocks, and the harshness of the climate reflected 
by the barren rocks. The urban growth i n t h i s area was o r i g i n a l l y confined 
t o low income groups, the poor houses being b u i l t of stones or sun dried bricks 
and occasionally of cement b r i c k s , as the existence of Sabkhah here r e s t r i c t e d 
b u i l d i n g to high houses without much money being spent on foundations. 
Recently, v i l l a - t y p e buildings have spread to the north of Silea mountain 
a f t e r the planning of the area. This mountain has always been d i f f i c u l t as 
a spur of rock v i r t u a l l y divides the north west of the c i t y i n t o two parts 
and occupies a considerable area without giving r e a l b e n e f i t , although i n the 
Authmanid time (l£l7 - 1918) i t had a f o r t r e s s overlooking the c i t y which, u n t i l 
the present time, held a cannon which was f i r e d at sunset during Ramadan each . 
year, as a signal f o r people to break t h e i r f a s t . But with the growth of the 
c i t y i t was not s u f f i c i e n t l y loud, and other.cannons had t o be i n s t a l l e d i n 
other parts of the c i t y . However, t h i s spur does present a f u r t h e r topographical 
obstacle f o r the c i t y ' s growth. 
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Although buildings have spread along the aforementioned streets since 
the 1950's, a vacant and undeveloped area remained to the north of the o l d 
c i t y w a l l i n spite of r i s i n g demands f o r housing,, No-one wished to b u i l d 
i n t h i s area as i t was used as a place f o r burning rubbish when Medina was 
walled, and the area was regarded as unsuitable f o r building because of the 
bad smell. Eventually a f t e r the area was cleared i n the early 1960's, 
bui l d i n g d i d commence, and at the present time the few remaining plots of 
land there are very expensive, about S.R. U,000 per square metre, compared 
t o S.R. 500 i n the l a t e 19^0's. 
In addition t o the growth i n the above d i r e c t i o n s , growth also occurred 
i n the east of the old w a l l , where during the extension of the great mosque 
many palm groves were l e v e l l e d down and replaced by several squares, streets 
and blocks of houses, such as As-Sonboliah, Ar-Romiah and Abi-Zar streets. 
In the very extreme north of the c i t y w a l l , Fairozia garden, on As-Sihami 
street and Bothaa garden to i t s north, were divided i n t o streets and buildings 
of varying shapes and sizes. Urban growth also took place i n the Western and 
Eastern Harratj the buildings on the Harrat margins closer t o the c i t y are 
t a s t e f u l l y designed, but deeper inside the harrat houses follow the old s t y l e , 
and are almost a l l one storey buildings with the occasional two storey b u i l d i n g . 
This i s due to d i f f i c u l t topographic conditions, the poor buil d i n g techniques 
and materials used (stones or mud b r i c k s ) . 
Although urban renewal has been widespread i n the c i t y area there are 
s t i l l some slums i n the old c i t y , populated by Africans and Indians. However, 
some of these people have moved from the cent r a l area t o more marginal areas 
with the.same type of dwellings as was the case i n the early 19^0's when some 
Mauritanian immigrants moved from Bab As-Shami area t o the eastern edge of 
the Western Harrah. These i n f e r i o r dwellings are expected t o continue f o r 
several years as everyone i s responsible f o r providing his own house, and 
there i s no form of housing subsidy and no municipal housing scheme, or even 
an o f f i c i a l framework f o r s e t t i n g standards or improving the housing standard. 
No l e g i s l a t i o n has yet been introduced to determine i n t e r e s t rates from banks 
s i m i l a r t o t h a t which i s i n operation i n developed countries, and i t i s 
apparent t h a t Medina, along w i t h other developing areas, has what John F.C. 
Turner called " i n s t i t u t i o n a l i s e d society", as the o f f i c i a l i n s t i t u t i o n s 
cannot meet the popular demand f o r housing i n the c i t y , and t h i s has resulted 
i n shanty areas or uncontrolled growth and the random spread of houses with 
the accompanying d i f f i c u l t y of providing public services t o these houses. I n 
the case of the o u t s k i r t s of the c i t y , even i f a b u i l d i n g permit i s given by 
the a u t h o r i t i e s concerned, t h i s i s only obtained a f t e r proof i s presented that 
the applicant has a leg a l r i g h t t o the land and can afford t o pay the fee f o r 
such permission. The plans of the area are not taken i n t o consideration, and 
often buildings prove incompatible with the aim of future plans. I t would be 
b e n e f i c i a l i f the government could guide and d i r e c t the growth of the c i t y , 
which at present depends on the p r i v a t e sector, and less money would be 
required f o r the planning and c o n t r o l of these peripheral areas than i f the 
government planned and constructed the new housing areas. 
With regard t o other aspects of development i n Medina, many schools, 
i n s t i t u t i o n s and the Islamic University have been founded over the l a s t two 
decades which have drawn people to the c i t y from near and f a r . The resultant 
population increase has necessitated the introduction of various improvements 
i n the c i t y such as the provision of a water supply and the formulation i n 
1956 of a l i m i t e d company f o r e l e c t r i c i t y , i n place of several p r i v a t e companies. 
This urban expansion has not been accompanied by a s h i f t i n the central commer-
c i a l area, as most of the c i t y i s served by t h i s inner area which has enlarged 
i t s boundary, especially to the south, t o meet the needs of the whole c i t y . 
However there are a few i n d i v i d u a l shops spread throughout the c i t y and i n 
the c e n t r a l area and around the great mosque some r e s i d e n t i a l rooms on the 
ground f l o o r of old houses are being turned i n t o shops or business o f f i c e s 
due t o expansion of trade and business i n the area. This expansion could be 
an i n d i c a t i o n of the development of the commercial function of the c i t y . 
I n d u s t r i a l development has s h i f t e d from the central area t o the o u t s k i r t s of 
the c i t y i n i t s search f o r inexpensive land on which t o expand. 
Although the I n t e r n a t i o n a l Bank f o r Reconstruction and Development 
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advised against the rebuilding of the railway, several unsuccessful attempts 
were made i n 1935, 19^7, 1956 and 1963 by the Saudi, Jordanian and Syrian 
governments t o r e b u i l d the Hijaz railway, as they considered the cost of 
rebuilding (about £20 m i l l i o n ) t o be small i n comparison w i t h the expenditure 
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on other projects connected with the pilgrimage. Conflicts between ei t h e r 
governments or companies delayed woric on the line,and plans were included 
i n the project to continue the l i n e to Yanbu and perhaps t o Mecca.^ In 
1965 the construction of the l i n e was i n d e f i n i t e l y postponed as there were 
no f i n a n c i a l guarantees f o r the company holding the concession from the Jordanian 
and Syrian governments, and i t would now seem that there i s no need to pursue 
.the construction of the railway as a good l o r r y service now operates between 
Syria and Jordan on one side and Saudi Arabia (via Medina) on the other. 
In the modern rebuilding project i t was planned that the railway l i n e 
would end at Sultana, 3 Km. north of the centre of Medina. This r e - s i t i n g of 
the railway s t a t i o n would not greatly inconvenience passengers, as they 
i n e v i t a b l y require transport f o r carrying t h e i r luggage t o the s t a t i o n when 
i t was situated i n Al-Anbariah areaj those passengers without luggage, who 
can normally reach the s t a t i o n on foot w i l l be tha only ones s l i g h t l y incon-
venienced but t h i s could be overcome by the provision of regular, economical 
bus services between the s t a t i o n and the c i t y centre. 
U.5> Conclusion: 
I t i s clear that Medina has passed through four main stages of growth. 
The f i r s t , or pre-Islamic stage was characterised by the formation of separate 
r e s i d e n t i a l d i s t r i c t s ; t h i s stage ended with the commencement of Islam i n 
Medina i n 622 A.D„ and ended wi t h the introduction of the Authmanid reign 
t o Medina i n l£l7 A.D. I t was characterised i n i t i a l l y by a united but unwalled 
c i t y , which was l a t e r walled i n 871 A.Do During the t h i r d stage the c i t y was 
enclosed by a new strong stone w a l l , and many smart edi f i c e s were erected i n 
the c i t y , t h i s stage lasted from 1^17 to 192?, when i t was replaced by the 
present modern stage. The main ch a r a c t e r i s t i c of t h i s present stage was 
the demolition of the c i t y w a l l and the expansion of modern buildings i n 
every d i r e c t i o n outside the old c i t y . In recent decades, people f o l l o w i n g 
d i f f e r e n t r e l i g i o u s sects have become re-united, as i n early Islamic times 
i n contrast to the Middle Ages. The former heresies ceased and people began 
to mix outside t h e i r own quarters. I n d u s t r i a l s i t e s were established outside 
the c i t y centre, such as the date packing plant and workshops f o r vehicle 
repair. 
I t i s reasonable t o consider Medina as a good example by which t o 
compare Islamic c i t i e s and non-Islamic c i t i e s . I t has been explained t h a t the 
Medina region was populated before Islam, a f t e r which i t s structure was 
completely changed, as i s apparent i n the aforementioned description of the 
stages of growth. After Islam the great mosque became the hub of l i f e i n 
the area, around which the markets and r e s i d e n t i a l areas were developed. 
I t can be suggested t h a t Medina's growth d i f f e r s from that of other 
Arab c i t i e s mentioned by Adel Ismail^"; the f i r s t stage of these other c i t i e s 
distinguished by the existence of w a l l s , a c h a r a c t e r i s t i c not found i n Medina 
u n t i l i t s second stage of growth. This could be due t o Medina's remote 
h i s t o r i c a l o r i g i n s , and there must be other Arab c i t i e s w i t h s i m i l a r growth 
patterns, such as Mecca. The second, t h i r d and four t h stages of growth of 
other Arab c i t i e s can be seen i n Medina's f o u r t h modern growth stage, where 
the c i t y began t o encroach on adjacent settlements and dispense w i t h i t s 
enclosing w a l l . 
The r e l i g i o u s function of Medina s t i l l plays a v i t a l part i n i t s . l i f e , 
a f f e c t i n g i t s growth and planning, and the relatio n s h i p has been shown between 
the expansion of the mosque and the c i t y ' s growth. Sometimes the r e l i g i o u s 
s i t e s a f f e c t parts of the c i t y plan, as the location of any reconstruction 
had t o be c a r e f u l l y considered with regard t o areas of h i s t o r i c a l importance, 
which could not be disturbed. For example, the Al-Ghamama mosque stood i n 
the south of Al-Manakha area, r e s t r i c t i n g communications from the north of 
the c i t y with more southern locations. Thus, although the area around the 
mosque was cleared, t r a f f i c was forced t o a l t e r i t s d i r e c t i o n t o the west, 
i 
and then j o i n the areas south of i t where some suqs are located (Plate I4.9). 
The recent population growth i n the c i t y resulted i n expansion outside 
the c i t y , and the construction of t a l l buildings within the c i t y , and these 
developments can be p a r t i c u l a r l y a t t r i b u t e d t o the development of transport 
i n the area. The peripheral growth i s suffering from i r r a t i o n a l and chaotic 
planning due to a lack of o f f i c i a l c ontrol. Future prospects f o r b e t t e r 
conditions i n these areas seem to be more hopeful, as since t h i s decade a 
contract has been signed between the auth o r i t i e s and a forei g n company, t o 
replan the c i t y and improve i t s appearance. 
These shortcomings could be lessened i f the government followed the 
method employed f o r many years by other developed and developing countries, 
whereby the b u i l d i n g and development of new estates i s supervised i n order 
t o raise the standard of housing i n Medina, especially f o r the low income 
sector. This would also encourage the pri v a t e sector t o finance such projects 
i n an area s p e c i f i c a l l y planned f o r the purpose, and the laws governing the 
borrowing of money should be introduced and passed t o protect house purchasers 
from the greed of i n d i v i d u a l money lenders. 
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CHAPTER $ 
IAND USE 
Although no previous study has been made of land use i n Medina, several 
firms have carried out projects on aspects of land use i n Medina, e.g. 
Sogreah Company on a g r i c u l t u r a l land use. However, some in d i c a t i o n of former 
land use may be obtained from t r a v e l l e r s ' observations. In l 8 l l i , Burckhardt^" 
f o r example, described land use i n one part of Medina and described some 
quarters which are now the main parts of the c i t y , but were then considered 
suburbs. The primary function of land use was a g r i c u l t u r a l , and the people 
of the c i t y spent part of the year i n the palm groves, which.have now disapp-
eared. The picture of modern Medina appears very d i f f e r e n t from the old one; 
today, orchards are rarely found inside Medinaj the d i s t r i b u t i o n of vegetation 
d i f f e r s i n the surrounding areas especially t o the north of the c i t y , where 
large areas have been abandoned. 
The aim of land use c l a s s i f i c a t i o n i n the Medina area i s t o distinguish 
between d i f f e r e n t types of land use according t o t h e i r r e l a t i v e a g r i c u l t u r a l 
p r o d u c t i v i t y and settlement patterns. 
5.1 Cultivated Areas; 
There i s a wide v a r i a t i o n between the past and present d i s t r i b u t i o n of 
a g r i c u l t u r a l land. Several areas described as " a g r i c u l t u r a l " about h a l f a 
century ago have disappeared - f o r example Aurwah, west of Medina and Bothaa, 
north of the old c i t y , and new a g r i c u l t u r a l areas have developed. One reason 
f o r t h i s i s the urban growth of Medina; new buildings have replaced palm 
groves, causing t h e i r relocation on the o u t s k i r t s of the c i t y . Lack of 
water also contributed to a reduction i n a g r i c u l t u r a l areas i n parts of Medina, 
and some orchards have disappeared near Al-Ghaba, north of the c i t y , Since the 
19^0's, agriculture has developed around Medina as a r e s u l t of modern techniques 
and government finance and advice. Horizontal expansion and more productive use 
of a g r i c u l t u r a l land became possible a f t e r the construction of new roads 
l i n k i n g Medina with other parts of Arabia. Through these roads i t became 
possible t o bring heavy modern implements f o r increasing the land's output, 
thus making the a g r i c u l t u r a l process easier than before, and t h i s encouraged 
some people t o invest money i n a g r i c u l t u r e j although there i s a lack of 
a g r i c u l t u r a l labour, the help of these implements resulted i n achieving some 
of the horizontal expansion of the a g r i c u l t u r a l area. 
M i n i s t r y of Agriculture and Water s t a t i s t i c s i n 1°62 give the area of 
2 2 Medina under c u l t i v a t i o n as 8,136,000 m. (about 8.1U Km. ) , with an 
estimated t o t a l of 595 farms. From the land use map (Fig ;5.3) the calculated 
area of land under c u l t i v a t i o n i s 6.77 Km. . In t h i s study, the l a t t e r 
f i g u r e w i l l be considered as the a g r i c u l t u r a l area, as i t represents more 
recent information given i n the 196U nap of the Ministry of the I n t e r i o r 
and Robert Matthew's map of 1972, while the data of the Ministry of Agriculture 
dates back t o 1962. I t i s clear t h a t the b u i l t up area continues t o invade 
adjacent a g r i c u l t u r a l areas, causing a reduction i n the area available f o r 
c u l t i v a t i o n . The Minist r y of Agriculture's s t a t i s t i c s w i l l be useful i n t h i s 
study as they w i l l show the decrease of c u l t i v a t e d areas over a ten year 
period (1962 - 1972). The 1972 f i g u r e showed a reduction of l6.Q% over the 
a g r i c u l t u r a l area of 1962. According t o the 1962 f i g u r e of the M i n i s t r y of 
Agriculture, there were 6.75 Km. of i r r i g a t e d land f o r f r u i t trees (palm 
P 
trees occupy about f6% of t h i s t o t a l ) , and l.l6Km. was given over to the 
c u l t i v a t i o n of a l f a l f a plants. There were 0.6lKm. sown with winter crops 
2 / (wheat, barley, onions, g a r l i c ) and 0.80 Km. with market garden crops* (see 
Fig.5.1, which although i t was drawn up i n 1968, i s dependent on the 1962 
f i g u r e s ) . Table 5.1 shows t h a t the largest cultivated, area i s Al-Awali, south 
2 2 
east of Medina, i t s area i s 2,1*93,000 ra. (about 2.5 Km. ), but i t only has 
85 farms. Al-Ayon, north of Medina has 96 farms, with a c u l t i v a t e d area of 
2 
only 0.93 Km. . Six Km. west of Medina i s the Al-Hasa area, with 109 farms, 
2 
but of these only 0.33 Km. are c u l t i v a t e d . The reason f o r t h i s i s t h a t , 
e.g. tomatoes, egg p l a n t , carrots, potatoes, marrows, peppers, 
cucumbers, okra, water melons, vegetable mallows, cabbages and 
cauliflowers and other miscellaneous crops. 
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Table 5.1. Cultivated Areas i n Medina i n 1962. 
(See Key Map, Fig.5.2). 
S e r i a l Number: Location: Area of Holdings: Number of A g r i c u l t u r a l 
U.2). Holdings: 
1 Bab Al-Awali 2.U93,000 85 
2 Koba 1,066,000 51 
3 Al-Ayon 926,000 96 
U Korban 902,000 27 
5 Sultana 61^,000 30 
6 Sayyed As-Shohada U07,000 28 
7 Al-Auraid 337,000 U5 
8 Al-Hasa 331,000 109 
9 Jaiza As-Sadaqa 271,00^ 23 
10 Al-Aqul 2U8,000 37 
11 As-Sain 212,000 9 
12 Al-Anabis 158,000 10 
13 Az-Zobair 90,000 ho 
Hi Bab At-Tammar 50,000 5 
Total 8,136,000 595 
Source:- S t a t i s t i c a l and A g r i c u l t u r a l Economy Dept., 1962, 
Nataej Al-Hasr A l - Z i r a a i Bi Al-Mantikah Al-Gharbiah wa 
Al-Madina A l Monawarah, Ministry of Agriculture and Water, 
Riyadh, p.90. 
KEY MAP FOR T A B L E 5 I T H E S IZE OF EACH C I R C L E IS IN PROPORTION TO Fig 5 2 
THE F I 6 U R E S IN T A B L E 51 
o © 
© 14 
II 
N 
8 kin 
• 
according t o Islamic law, on the death of the owner land i s i n h e r i t e d by 
his ch i l d r e n . However, many of the groves i n the Al-Awali area are "Waqf" -
that i s dedicated t o r e l i g i o u s or c u l t u r a l purposes, and cannot therefore be 
sold, so while the number of farms i n Al-Hasa area increased, i t did not 
s i m i l a r l y increase i n Al-Awali area, and they are not p a r t i t i o n e d . The 
second largest c u l t i v a t e d area i s located i n Koba, south of Medina; i t s area 
p 
i s approximately 1.66Km. , but has only 51 farms. The area of c u l t i v a t e d land 
i n the remaining 12 areas i s shown i n Table 5>.l. 
The size of holding alsc depends on the a v a i l a b i l i t y of underground 
water, good s o i l and the topographic conditions of the area. For example, 
i n the Al-Awali area the land i s f e r t i l e ; the texture of the s o i l i s a f r i a b l e 
clay loam of volcanic o r i g i n . I t i s s l i g h t l y saline but can be improved by 
a g r i c u l t u r a l reclamation. There i s an abundant water supply here so the 
average size of holding i s between 5,000 and 10,000m. . In Al-Ayon, where 
water f o r i r r i g a t i o n i s saline and scarce the average farm size i s smaller 
2 
than at Al-Awali. about 3,000m. , and not a l l holdings can be completely 
cul t i v a t e d at one time because of the inadequate water supply. 
About 60% of the arable land i s under various degrees of c u l t i v a t i o n , 
but t h i s proportion i s now tending t o decrease p a r t l y due to the recent 
scarcity of good underground water i n Medina. The c u l t i v a t e d area has an 
almost a r i d climate, receiving i n ten years out of the sixteen from 1957 
t o 1972, less than 50mm. of r a i n f a l l per annum (Table 2.1); hence i t cannot 
depend on r a i n f a l l f o r i t s water supply. An a r i d climate i s usually regarded 
as having an annual r a i n f a l l of less than 2" (50mm.). The a v a i l a b i l i t y of 
artesian water has encouraged some people t o buy land and d r i l l deep wells 
(about 75m. deep) t o save t h e i r c u l t i v a t e d land. There are about 500 private 
wells i n Medina area used f o r i r r i g a t i o n and domestic purposes.^ This high 
number may be the resu l t of the widespread use of engine-driven pumps during 
the l a s t two decades, which i n t u r n i s the r e s u l t of assistance from the 
Ministry of Agriculture and the National A g r i c u l t u r a l Bank, which gives farmers 
i n t e r e s t - f r e e loans. The scarcity of water, i n addition t o the high cost of 
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pumping water, c u r t a i l e d f u r t h e r expansion of a g r i c u l t u r a l areas. In 197U 
the demand f o r more water encouraged the Water Supply Administration t o buy 
more w e l l s , formerly used f o r a g r i c u l t u r a l purposes, and t h i s move w i l l 
d e f i n i t e l y reduce the a g r i c u l t u r a l area i n Medina. 
During the l°5Q's, the natural acacia f o r e s t of Al-Ghaba, about 7.5Km. 
north of Medina, withered and the tree trunks began t o decay. The s i t u a t i o n 
worsened a f t e r the dams i n the Aqul ( i n 1956), Aqiq (1958) and Bathan (1966) 
valleys had been b u i l t , and fl o o d waters ra r e l y came t o the Al-Ghaba. In 
addition, sand dunes engulfed the t r e e s , and although these dams saved Medina 
from the danger of t o r r e n t i a l floods they also destroyed valuable grazing 
land and a marvellous pleasure ground f o r the Medinese people. The output 
of wood also suffered. More c a r e f u l planning and expenditure on the digging 
of artesian wells could secure the area from destruction and save i t s rec-
rea t i o n a l p o t e n t i a l . Unfortunately however, the water i s saline and unsuitable 
f o r intensive a g r i c u l t u r a l use. This problem could be solved by a determined 
e f f o r t : f o r example, water can be extracted from behind the nearest dam, 
instead of allowing i t t o evaporate by leaving i t exposed t o the sun's rays. 
The conservation of the area w i l l be of great importance and be n e f i t , i f not 
f o r i n d i v i d u a l s , then f o r the community, which does not usually expect t o 
derive short-term benefits. I t might be the duty of the l o c a l authority t o 
conserve t h i s area t o develop a good natural resources f o r the c i t y ' s economy 
and f o r f u t u r e generations, who may be more concerned w i t h the immediate 
value of timber from t h i s f o r e s t . The future of new or established c u l t i v a t e d 
areas depends at present, e n t i r e l y on modern techniques, and any plans must 
make provision f o r the more p r o f i t a b l e use of ex i s t i n g a g r i c u l t u r a l lands. 
5.2 Built-up Areas: 
U n t i l 1960 most of the r e s i d e n t i a l areas i n Medina were defined by the 
c i t y walls. Urban development occurred before t h i s date i n open spaces 
between the walls and the suburbs, e i t h e r on waste or cu l t i v a t e d land. 
According t o Burckhardt, gaps appeared i n land use even i n the walled city,'' 
i-36 
but i t can be seen f rom some o ld maps (e .g . Eldon Rutter i n 1928) tha t the 
area ins ide the wa l l s of Medina wa3 almost continuously b u i l t up, and i n i t s 
most opulent t ime , Medina was packed w i t h c i t i z e n s and houses. Suburban growth 
such as t ha t which took place during Hashmid's r e ign , caused Shari f Hausain 
t o b u i l d a new w a l l t o the nor th east of Medina (approximately 1918 - 1925)* 
Many Medinese who f l e d f rom the c i t y during the Authmanid times returned here. 
Since the 1950's increasing populat ion encouraged inhabi tants t o b u i l d outside 
the w a l l s , as land there was very cheap by comparison. A paradox was seen i n 
Medina at the onset of t h i s expansion, when the r i c h se t t l ed on cheaper land 
on the per iphery , w h i l s t the poor had t o be content w i t h l i v i n g ins ide the 
old c i t y on comparatively expensive land , not because the poorer man could 
get land ins ide the c i t y more e a s i l y , but probably because he had inhe r i t ed 
the property there , and could adapt himself and h i s f a m i l y t o l i v i n g on a 
smaller piece of l and . In contrast , the r i c h man i s more l i k e l y t o enlarge 
h i s house by adding extra f l o o r s , or even move t o a l a rger home on the 
ou t sh i r t s of the c i t y as h is f a m i l y increases; sometimes he can indulge i n 
land speculat ion, by buying land and s e l l i n g i t at an opportune time f o r a 
huge p r o f i t , whereas such investments are impossible f o r the poor man. This 
happened w i t h a large area i n the north of the c i t y when the Assaad f a m i l y 
bought land and divided i t i n t o several l o t s t o s e l l . Another example i s the 
o 
1 Km. . area i n the nor th of Medina, near the s i x mosques, which the A l - K u r d i 
f a m i l y bought i n the 1960's f rom a farmer, f o r S.R. 2,000 (approximately £228); 
they held the land u n t i l the 1970's before d i v i d i n g i t i n t o smaller p l o t s of 
approximate U2m. , which they sold at S.R. 5,000 (approximately ££68) f o r the 
f l a t land and S.R. 2,000 (approximately £228) f o r p lo t s on the Harrat . Some 
of the buyers of these p lo t s resold a year l a t e r at an even greater p r o f i t . 
This i s a good reason f o r leaving some land around the c i t y uncu l t iva ted , and 
without b u i l d i n g development. 
According t o the land use map attached t o t h i s sec t ion , the t o t a l area 
2 2 of Medina i s about 5>8.75> Km. , of which 11.13 Km. consists of settlements 
and associated non-ag r i cu l tu ra l l and , i . e . b u i l t up areas, roads and rec-
r e a t i o n a l areas (Fig.5.3) . The increased use of land f o r urban expansion was 
at the expense of a g r i c u l t u r a l areas around Medina, and i t would appear tha t 
t h i s t rend w i l l continue, as no s t r i c t l i m i t has been set on the number of 
people migra t ing t o Medina from surrounding areas or from other countr ies . 
The number of p r iva t e houses and v i l l a s has increased, as the Medinese do not 
l i k e t o l i v e i n publicly-owned houses, and t h i s has contr ibuted t o the growth 
of Medina. Another f a c t o r responsible i s the present r e l a t i v e l y high standard 
of l i v i n g , whereby people can eas i ly a f f o r d new houses; guaranteed salar ies i n 
government jobs have a t t rac ted r u r a l people t o the c i t y r e su l t i ng i n abandoned 
farms, and unless the c i t y leaders or government use t h e i r power t o stop the 
b u i l t up areas from encroaching on r u r a l areas, agr icu l tu re i n Medina w i l l 
s u f f e r . At present about 18.9$ of the t o t a l municipal area of Medina i s 
b u i l t up, whi le a g r i c u l t u r a l lands account f o r only 11.£$; the estimated 
remaining 69.9$ consists of mountainous or abandoned areas and i t would be 
preferable f o r b u i l t up areas t o expand on these lands ra ther than on a g r i -
c u l t u r a l l and . Medina i s surrounded wi th Harrats and mountainous areas, 
whereas the f l a t land which i s preferable f o r b u i l d i n g , i s l i m i t e d . Therefore 
the r i c h , who can a f f o r d t o do so, pay high pr ices t o encourage farmers t o s e l l 
t h e i r land near the c i t y or i n i t s immediate v i c i n i t y . Thus the r e s i d e n t i a l 
areas w i l l continue t o spread and become more densely b u i l t up. Bui ld ing has 
taken place on the Harrat over the past few years, mainly of poorer q u a l i t y 
homes b u i l t by immigrant workers who can only a f f o r d t h i s cheaper land . Most 
housing un i t s there are one-storey bu i ld ings w i t h a l i m i t e d amount of high 
r i s e cons t ruc t ion , and t h i s i s the main cause of the ho r i zon t a l spread of 
the b u i l t up area. 
Several trends can.be observed i n the pa t t e rn of land use i n Medina; 
most r e s i d e n t i a l bu i ld ings are on an east-west axis f rom the Eastern Harrah 
t o the Western Harrah, crossing the mosque and the centre of Medina through 
the quarters of Al-Aghawat, Bab Al-Majeedi , Al-Manakha, Bab Al-Koma and 
Al-Juwaizia t Harrah. About 80$ of Medina's bu i ld ings are concentrated i n these 
areas, and consequently a g r i c u l t u r a l areas are few (see F i g . f j . 3 ) . Most people 
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i n the lower income bracket of less than S.R.1|.00 monthly, have t h e i r homes 
along t h i s a x i s , t o the east and west of the Harrat and i n between are 
found the homes of the middle income groups (S.R.I4.OO - 700), mixed i n some 
areas such as Al-Aghawat quar ter , w i t h people f rom the lower income groups. 
I f the c i t y was studied i n a north-south d i r e c t i o n along a cen t ra l ax i s , then 
i t can be seen tha t the higher income groups (more than S„Ro700) are concen-
t r a t e d i n the nor th and southj the middle income groups i n between, mixed w i t h 
lower income groups such as those l i v i n g i n the old Houshes i n the west of 
Al-Manakha St ree t . 
On the Harrat where hard topographical condit ions p r e v a i l , there are the 
lower income groups, and on the f l a t areas nor th and south of the c i t y there 
are the higher income groups. The climate i n the areas occupied by the lower 
income groups i s una t t r ac t ive t o the more wealthy, as i n summer the bare lava 
rocks make i t extremely ho t . The f r e sh c i r c u l a t i n g a i r of the southern 
heights and northern p l a i n of the c i t y a t t r ac t s b u i l d i n g by the higher income 
groups. Although a i r - cond i t i on ing i s now used i n the c i t y , i t i s more common 
i n the north-south d i r e c t i o n , and the Harra t , i n the east-west d i r e c t i o n , has 
only had an e l e c t r i c i t y supply f o r the past two years and s t i l l has no indoor 
water supply. Several other f a c t o r s such as congestion and lack of space i n 
the inner c i t y have a f fec ted the pa t t e rn of r e s i d e n t i a l areas i n the c i t y , 
and encouraged people f rom the higher income groups t o move t o the ou t sk i r t s 
of the c i t y . On the north-south d i r e c t i o n there i s a marked v a r i a t i o n i n 
populat ion densi ty: i n 1972 the density was between 10,000 and 19,900 persons 
2 2 per Km. i n the south compared w i t h f>,000 persons per Km. i n the no r th . 
This could be due t o the f a c t tha t the southern edge of Medina has, since the 
Authraanid t imes , been chosen as a r e s i d e n t i a l s i t e by the c i t y ' s ru le r s and 
o f f i c i a l s , and wealthy people tended t o b u i l d t h e i r homes nearby. Since the 
l a t e 1960's the residence of Medina's r u l e r has moved t o the Royal Palace 
i n the north of the c i t y , and from tha t t ime i t could be seen tha t the 
v i l l a s and homes of the higher income groups began to be b u i l t along Sultana 
road, leaving the cen t r a l area, especial ly i n recent years when improved roads 
and t ranspor t came t o Medina. 
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Although there are some poorer r e s i d e n t i a l areas, consis t ing of mud 
huts and ten ts (e.g„ the area occupied by Mauritanian immigrants on the 
eastern edge of the Western Harrah), l i v i n g conditions are not so poor as 
the shanty towns i n other developing countr ies , e;g. Cairo or Baghdad. I n 
Medina the water supply i s not f a r from the area, and there are no open 
permanent n a t u r a l streams which can be used as open sewers. The dry climate 
i n the area could be considered a b e n e f i c i a l f a c t o r f o r heal th reasons i n 
comparison w i t h t-retter areas such as I r aq . However, the t r a d i t i o n a l strong 
re la t ionsh ip amongst f a m i l i e s encouraged immigrat ion, and c i t y residents 
provided she l te r f o r ijmmigrant r e l a t i ve s ( r e su l t ing i n an increase i n the size 
of households) u n t i l they found a job and could e i t he r rent or b u i l d t h e i r own 
home, and t h i s increased the populat ion density i n the Harrat area (see 
Chapter 3 ) , which,approximately f i f t e e n years ago, was very low. With 
immigration and natura l population increases, numbers almost t r eb l ed compared 
t o f i f t e e n years ago and t h i s d e f i n i t e l y led to an enormous expansion of the 
r e s i d e n t i a l areas i n every d i r e c t i o n . 
There i s no doubt that the complex network of o ld s t reets and a l leys 
has a f fec ted the present day planning of the c i t y . In t h i s way i t can be 
seen tha t the west raid north of Medina have long , wide s t r ee t s , while the 
older par ts of the c i t y have fewer, narrower s t ree ts . The densi ty and 
width of s t ree ts decreases on a west-east ax i s , and decreases even more on 
a north-south ax is . For example the t o t a l width of Al-Manakha s t ree t i n the 
west of Medina i s approximately 16m., whi le i n the east , Abi-Zar s t reet has 
a width of 12m. I n the nor th of Medina, Bab As-Shami s t reet i s l6m. wide, 
whi le Koba s t r ee t i s only 12ra. wide. This can be explained by the f a c t tha t 
the western roads of Medina are the main roads t o the c i t y centre , l i n k i n g 
the c i t y w i t h the northern and southern ex i t s or entrances of the c i t y , and 
these s t reets have been widened several t imes. 
3 Religious Bu i ld ings ; 
The previous section dealt w i t h the general features of the b u i l t - u p 
area, while the purpose here i s t o examine some s p e c i f i c features of the area 
now under discussion. I t i s probably u s e f u l t o deal w i th the loca t ion of 
r e l i g ious bu i ld ings since these are more accurately delineated by h i s t o r -
ians than other bu i ld ings , and many of them are s t i l l i n use. Mosques and 
cemeteries are included, since many people v i s i t them as they contain the 
bodies of s a in t s , i n addi t ion t o the b u i l d i n g which contains the prophet 's 
tomb. 
5 .3.1 Mosques: 
Mosques do not occupy a very large area of Medina; Koba mosque, 
b u i l t i n 622 A.D. and l y i n g 3Km. south of the centre of Medina, was not 
only the f i r s t mosque i n Medina, but also i n the whole of the Islamic wor ld . 
The new Muslims began b u i l d i n g t h e i r mosques i n every quarter of the c i t y , 
and by the end of the prophet 's t ime there were 26 mosques i n Medina, whereas 
now there are 128 mosques ( F i g . f j . L ) , inc luding the great mosque, accounting 
f o r 0,h5% of the t o t a l b u i l t up area of Medina. 
As Medina expanded, the people of every area wanted t h e i r own mosque 
i n which t o pray together, and f o r t h i s reason there are many mosques tak ing 
up large areas of l and , and they are not always evenly d i s t r i b u t e d . For 
example, i n Al-Manama s t ree t there are three mosques i n close prox imi ty 
(Al-Ghamama, Abo-Bakr and A l i mosques) b u i l t so le ly because the prophet 
happened to pray there . This can also be seen i n the area known as "the s i x 
mosques", 2 Km. nor th west of Medina, where there are s i x h i s t o r i c a l mosques 
dating back t o the d i t ch b a t t l e i n 627 A.D. Thus r e l i g i o n has had a marked 
e f f e c t on land use i n Medina, The Western Harrah has more mosques than the 
Eastern Harrah, probably due t o the d i f fe rence i n the size of the two areasj 
i n A l -Awal i (south east of Medina) and Al-Ayon (north of Medina) there are 
fewer mosques i n comparison w i t h other areas inside the c i t y . This i s 
probably because these areas are mainly a g r i c u l t u r a l , and people here were 
accustomed to praying i n f a m i l y groups i n t h e i r gardens. Where there were 
many adjacent farms wi th only small areas, i t became necessary f o r the people 
t o b u i l d a mosque. 
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U n t i l 197U there were no other mosques i n the 60,000 m. area around 
the great mosque (see Figo5«U) and i t can be sa fe ly said t h a t the great mosque 
has defined the b u i l d i n g of other mosques i n t h i s area, r e f l e c t i n g the area of 
i t s inf luence due to i t s size i n comparison w i t h other mosques i n Medina. I t 
i s ac tua l ly four teen times l a rge r than any other large mosque i n the c i t y . 
As the great mosque has greater s anc t i t y , i t i s v i s i t e d ho t only by the people 
of the area but also by v i s i t o r s f roiii more d i s tan t areas such as Al-Ayon and 
Bab As-Shami, as w e l l as a l l p i l g r i m s at H a j j t ime , and over the years the 
great mosque has been expanded several times t o accommodate the ever increasing 
number of v i s i t o r s . 
The growth of the great mosque a f f ec t ed the loca t ion of other a c t i v i t i e s 
around i t . For example, the f r u i t market was s i tua ted only a few metres west 
of the mosque, i n the square known as Bab Al-Rahma. Since 1955, a f t e r King 
Abdul Aziz;enlarged the mosque t h i s market was removed t o Al-Manakha area; 
the mosque s t i l l a f f ec t s the shape of the cen t r a l area of Medina, "When the 
mosque could no longer cater f o r the increasing number of p i l g r i m s and na t iona l 
v i s i t o r s a new p ro j ec t was begun, i n 1973, t o enlarge i t and the area known 
as Housh Al-Jomal (formerly a small market f o r meat and vegetables) and Saud 
s t ree t (formerly a row of shops s e l l i n g ready-ma c",e c l o t h i n g , watches and 
souvenirs) were demolished along w i t h a nearby dwell ing area. I n the New 
Year, 1395 (1975), i t i s planned t o continue the programme of demolishing more 
b u i l t up areas on the western side of the mosque, and i n 1976, another p ro j ec t 
w i l l begin on the eastern side of the mosque. At present there are no plans 
t o construct a permanent b u i l d i n g on t h i s s i t e , only a she l te r f o r the con-
gregat ion. The erect ion of a permanent b u i l d i n g may solve the problem of 
overcrowding, but on the other hand t h i s p ro j ec t w i l l destroy many b e a u t i f u l 
h i s t o r i c a l bu i ld ings i n the area. Some of these bui ld ings are very o ld and 
s t r u c t u r a l l y weak, and are unsuitable f o r t h e i r present use, nevertheless, 
they are a great source of revenue at Ha j j t ime . This type of b u i l d i n g can 
be h igh ly su i tab le f o r renovation p r o j e c t s , although such p ro jec t s always 
threaten both sound and weak bu i ld ings . Bui ld ing technique i n the country 
I s not up t o the standard of more advanced countr ies , and removing these 
valuable bu i ld ings t o new s i tes (as happened i n France) i s f u r t h e r complicated 
by the f a c t t ha t non-Muslims are not allowed to enter Medina, so there i s no 
a l t e rna t ive t o demolishing these b u i l d i n g s . I t i s expected that the face of 
Medina w i l l be completely changed during the next ha l f of t h i s decade, and 
t h i s w i l l also a f f e c t the ou t l ine of the c i t y . The development w i l l spread 
outwards f rom the cen t r a l core of t he c i t y , reducing the number of people 
l i v i n g w i t h i n t h i s area, and a f f e c t i n g the d i s t r i b u t i o n and density of the 
c i t y . Only a few people w i l l l i v e i n the core of Medina, and they w i l l be 
concentrated around tha t core i n quarters such as Bab Al-Majeedi and Bab As-
Sharai. I t may be said tha t there i s a l o t of d i f f e r e n t i a t i o n i n the densi ty 
of the c i t y , and i t declines propor t ionate ly as we move from the c i t y centre. 
This can be seen i n Fig .3.7 i n Chapter 3. There i s no deta i led data concerning 
the populat ion density of zone 1 (the cen t ra l area) from which a marked decrease 
of populat ion i n the core of t h i s area would almost c e r t a i n l y be observed. 
The h i s to ry of the c i t y can help i n explaining why densi t ies f a l l w i t h 
increasing distance from the c i t y centre; the mosque and the market place 
cons t i tu te the c i t y nucleus, and at f i r s t the inhabi tants l i v e d i n crowded 
dwellings around t h i s nucleus. As the c i t y gi-rew more development took place 
i n . the b u i l t up areas on the periphery, so the f a l l i n densi ty w i t h increasing 
distance from the centre i s an automatic r e su l t of the process of urban growth. 
Another f a c t o r to be taken i n t o account i s the ease o f access t o the c i t y centre; 
u n t i l the l a t e l °50 ' s the c i t y was wa l l ed , and as. the a c t i v i t i e s of the people 
were concentrated on trade and serving p i l g r i m 3 , they wished t o be near the 
great mosque, and traders needed good access t o the c i t y centre. At the time 
when ' f o o t and h o o f were the main form of t r anspor t , people competed f o r 
space i n the c i t y rather than on the ou t sk i r t s where there were topographical 
d i f f i c u l t i e s , as i n the Harrat areas. This led to a decline i n populat ion 
density w i t h increasing distance f rom the c i t y cent re . Improved t ransport 
over the l a s t decade has opened up several areas w i t h i n easy reach of the 
c i t y centre, but they are s t i l l less densely populated than the inner c i t y . 
5.3.2 Cemeteries; 
In early Islamic times Medina had several cemeteries as shown in Fig.5.U, 
but their exact position is unknown. Some were very close to the city and 
have now been converted into a market, thus making better use of the space. 
At present there is only one cemetery In the east of Medina, called Al-Baqie, 
and i t has been used by a l l Medinese from the time of the prophet unti l the 
present day. After i ts expansion in 1953 this cemetery had an area of 
52,7m m. and comprises 0.1i?£ of the total built up area of Medina. Originally 
i t was situated a short distance outside the city, within easy access, but as 
the city grew the cemetery became part of i t . It is not possible to move this 
cemetery outside the boundary of the present city as i t has become a sacred 
place where the bodies of many saints are buried. Unlike other cities 
(e.g. Riyadh) there i s no problem in this cemetery at the moment; Medina has 
crumbly land so corpses decay in about six months, after which the grave can 
be re-opened for further burials, whereas in some other cities in Saudi 
Arabia (e.g. Riyadh) the land is rocky, and graves are not re-used. There 
is pressure on Medina cemetery only at Hajj time when sometimes i t i s nec-
essary to bury more than one body in a grave. After the great growth of 
Medina over the last decade, i t became increasingly diff icult for people of 
the surrounding areas to bury their dead relatives, but this problem has now 
been partly solved as modern transport makes travel easier. As well as the 
above-mentioned cemetery, there are several tombs and shrines which can be 
added to the religious buildings to raise the percentage of burial grounds 
to about 0.5W of the total built up area of the city. 
In the built up area the area occupied by mosques is considerably less 
in comparison with other types of religious building (cemeteries and shrines), 
and religious buildings altogether occupy 0.99$ of the total built up area. 
Although this appears only a small percentage i t would appear that these 
buildings have had a great influence on the face of Medina. The proportion 
of the religious area was 6.1$ in 1950 when Medina was walled, before the 
Saudi's enlarged the great mosque between 1950 and 1955. Comparison with 
today's f i g u r e indicates tha t the growth i n the b u i l t up area i n Medina has 
been f a s t e r than the growth of the r e l i g i o u s area, but also poss ibly 
indicates the s l i g h t change i n the f u n c t i o n of the c i t y , which u n t i l the 
1940's was mainly a small r e l i g i o u s centre depending f o r i t s commerce on 
traders f rom surrounding areas or f rom other d i s t r i c t s i n Saudi Arabia. 
Since the 19fj0's t raders have s e t t l ed i n the c i t y , and as w i l l be explained 
i n a l a t e r sec t ion , i t s commercial funct ions began t o expand. 
The size of the r e s i d e n t i a l area depends upon the popv.lation, which i n 
t u r n i s a f fec ted by the prosper i ty and economic s i t u a t i o n of the country. 
I t i s i n t e r e s t i n g t o note tha t urban growth i s now tak ing place t o the 
north and south of Medina, and t h i s r e s i d e n t i a l spread has now advanced so 
f a r t ha t the old c i t y is r ap id ly becoming the r e l i g i o u s and commercial centre 
of a new, l a rger urban area wi th a network of roads and s t reets extending i n 
a l l d i rec t ions as f a r as the b u i l t up area. Some shrines tend t o a t t r a c t 
residence, as can be observed i n Sayyed As-Shohada and A. l -Kib la ta in areas, 
where small r e s i d e n t i a l areas have been formed, where employment prospects 
are avai lable serving p i lg r ims and v i s i t o r s (e .g . cafes , money changing 
desks) and these fac to r s a l l inf luenced the growth of these areas. 
5.U The Area of Economic A c t i v i t y : 
nil Middle Eastern c i t i e s i t i s customary t h a t r e t a i l i n g and f i n a n c i a l 
a c t i v i t i e s of the business area are not separated from i n d u s t r i a l a c t i v i t i e s . 
The bazaar* or "suq" tends t o be close t o the v i t a l places of l i f e such as 
the mosque or c i t a d e l , and i t may also grow up near the main gates of the c i t y . 
There i s some degree of spec ia l i sa t ion w i t h i n the bazaar, e .g . the sale of 
bread or t e x t i l e s . There were caravanaserais which were considered important 
\.o the economy as they were used f o r accommodation and as warehouses. I n 
many aspects Medina does not d i f f e r f rom other Middle Eastern c i t i e s j i f the 
Bazaar i s a Persian word meaning market - which i n Arabic means "suq". 
r e l i g i o u s importance and p i l g r i m trade has caused some v a r i a t i o n between 
Medina and other remote c i t i e s o f Saudi Arabia , t h i s i s not so w i t h neigh-
bouring c i t i e s such as Mecca and Jeddah which also serve p i l g r i m s . Medina 
i s an a g r i c u l t u r a l area but as i t i s also the c a p i t a l of a large d i s t r i c t 
w i t h many towns and v i l l a g e s , i t serves not only i t s own. populat ion but 
tha t of the whole province. This resul t s i n considerable trade a c t i v i t y , 
and encourages many people t o become t r ade r s , creat ing a balance of indus t ry 
and employment especial ly at the time when Medina was sel f -contained and a 
balance f o r work and l i v i n g ; f o r example, during the time of the Aummiad 
Khalipha Muawiah (661 - 676 A . D . ) . In the next sections we w i l l see t ha t 
Medina i s not consis tent ly very d i f f e r e n t f rom other Middle Eastern c i t i e s . 
3>.U.l The Development of the Suqs r 
The system and loca t ion of the bazaars has spec ia l cha rac t e r i s t i c s . 
They are not always found at the exact geographical centre of the c i t y , but 
are almost always located at the hub of the c i t y ' s t ranspor ta t ion system 
and on s i tes convenient f o r large numbers of people. 3h pre-Is lamic times 
there were several suqs i n Medina and roughly every quarter had i t s own suq; 
they spread over a wide area without any other bu i ld ings and w i t h no d e f i n i t e 
place f o r any t rader- The most important suqs i n Medina at t ha t t ime were:-
a) Suq Ban! Kainoka: This was a large suq a t the br idge of the Bathan 
v a l l e y , near t o the Bani Kainoka houses ( F i g . 5 . £ ) , famous f o r s e l l i n g jewel l rey 
which the Bani Kainoka special ised i n making. 
b ) Another large suq i n the area was known as Zabalah, i n the nor th of 
Medina. I t continued a f t e r Islam and Muslims worked there i n ear ly Islamic 
times before t h e i r c o n f l i c t w i t h the Jews. 
c ) Another suq was s i tuated at the place known as Al-Asabah, i n the Koha area. 
d) The area known as Muzahim was the s i t e of another suq, but i t s exact 
l oca t ion i s now unknown. 
e ) Bani A l - K h a i l Suq lay t o the east of the present Al-Ghamama mosque; 
the most important a c t i v i t y here was animal t r a d i n g . 
f ) Baqi Az-Zobair Suq l ay t o the east of the former suq i n the area, then 
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known as Bani Zoraik. 
From the loca t ion of the previous suqs i t seems that Medina d i f f e r e d 
f rom other Middle Eastern c i t i e s during the pre- Is lamic per iod ; i t was 
unwalled and i t s markets spread out over the cen t ra l settlement area. At 
the same time c i t i e s such as Jerusalem and Aleppo were enclosed by w a l l s , 
due t o the f a c t t ha t these l a t e r c i t i e s were connected wi th Byzantine and 
Roman r u l e r s , and t h i s a f f ec t ed t h e i r planning. In contrast , Medina was 
inhabited by several a g r i c u l t u r a l t r i b e s , without s p e c i f i c government i n the 
c i t y , and t h i s s i t u a t i o n continued u n t i l the coming of Islam i n the t h i r d 
decade of the 7th Century A.D. 
Medina's products were a l l sold i n these markets (e .g . dates, bar ley 
and wine) as w e l l as the external products of the Bedouins such as wool, 
cooking b u t t e r and cheese and imported products such as s i l k and cot ton 
t e x t i l e s were also sold i n the suq. Some people were employed i n money 
changing and there was no supervision over buying and s e l l i n g as there was no 
form of government con t ro l i n the markets. The l i f e was t r i b a l and o f t e n the 
Bedouin was badly cheated by the t raders ; usury was a feature of the trade 
a c t i v i t y i n the area. 
The prophet Mohammad u n i f i e d the suqs; at f i r s t he chose the place of 
Baki Az-Zobair as a market f o r Medina but a f t e r the Kaab Ibn Al-Asharaf (a 
famous man of t ha t t ime) displeased the prophet, he changed the s i t e t o the 
present area of Al-Manakha and Bab As-Shami. I t was a la rge market extending 
f rom the Musallah or Al-Ghamama mosque i n the south t o near the Thaniat A l -
Wadaa i n the nor th of Medina. A f t e r the markets were u n i t e d , 5bhe Medina 
market was s i tua ted outside the c i t y and t h i s may have made Medina d i f f e r e n t 
f rom other Islamic c i t i e s where the market i s o f t e n associated w i t h the main 
mosque of the c i t y . Another reason could be tha t Medina's markets were uni ted 
several years a f t e r Is lam, by which time the Muslims had b u i l t t h e i r own 
houses around the mosque, and i t therefore became necessary t o f i n d another 
s i t e large enough t o accommodate the r a p i d l y expanding trade a c t i v i t i e s i n 
the new Islamic s t a t e . 
I n ear ly Islamic times the prophet t r i e d t o organise re la t ionsh ips 
between the people and t raders , and advised them not t o employ any i l l e g a l 
ways of buying or s e l l i n g . The young state began t o form rules of t r ade , 
and took i t upon i t s e l f to watch over and organise the t rade . The prophet 
made the market a f r e e land where everyone could t rade and no one could 
b u i l d there or h i r e the l and , and thus those who came f i r s t would occupy 
the s i t e s nearest the c i t y . These rules improved the condit ions of i n t e r n a l 
trade and Bedouins began t o t r u s t the t raders . Many people 
sought employment i n trade especial ly those from Mecca who had migrated t o 
Medina; t h e i r past experience was of great b e n e f i t t o the new trade regulat ions 
amd t h i s g rea t ly improved t h e i r f i n a n c i a l standing and thus the l i v i n g standard 
i n Medina. Medina gradually replaced Mecca i n ex terna l trade and trade l i n k s 
were improved w i t h Syria i n the no r th , Yemen i n the south, and even w i t h 
Mecca i t s e l f . . 
At the time of Hisham Ibn Abdul Malik (Aumaid Khalipha, 68U - 70£ A . D . ) , 
Ibrahim Ibn Hisham, the governor of Medina took over the market and b u i l t 
shops w i t h rooms above them f o r r e n t . I t i s thought tha t t h i s market was 
wal led , as h i s t o ry books state t ha t i t had two large gates, one i n the north 
near Thaniat Al-Wadaa and the other i n the south near the date market, and 
several other small gates i n the eastern and western sides of the market led 
t o the avenues around i t . Thus, documentary evidence enables us t o recon-
s t ruc t the main features of Medina's bazaars during that per iod (see F i g . ^ , 6 ) . 
I t i s i n t e r e s t i n g t o note tha t Medina market at t h i s t ime stretched out 
along ha l f the eastern edge of Silea mountain and many houses were b u i l t 
along the market, which ended i n f r o n t of them. This continued u n t i l the 
Khalipha died and then the market was demolished by the people as i t was i n 
f r o n t of t h e i r houses. At the succession per iod , the forum relocated t o a 
comparatively small area i n the southern par t of the former market, and t h i s 
probably r e f l e c t s the decreasing importance of the c i t y i n the Muslim s t a t e , 
w i t h the s h i f t i n power from Medina f u r t h e r north to Syria and I r a q , and 
also the change i n pa t te rn and f u n c t i o n of Medina market f rom a pub l i c market 
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serving a large catchment area, including other v i l l a g e s and towns, t o a 
small market solely f o r the population of the small b u i l t up area of tha t 
time and i t s immediate v i c i n i t y . 
Figs. 5>.5 and f>-.6 show that i n the early Islamic era Medina market 
occupied a large area of the c i t y , but t h i s can be explained by the f a c t that 
i t does not only serve the population of the c i t y , but was the meeting place 
f o r r u r a l inhabitants and traders from vast areas who s e t t l e d i n the area f o r 
a very short time, and thus the benefits of such a market may be of more value 
t o strangers than t o the c i t y ' s inhabitants. This may be one reason why the 
commercial function of Medina did not have a great impact on the growth of 
the c i t y ' s urban area, as happened l a t e r during the Authmanid time (15>17 - 1918) 
and t o a great extent i n the present century, when traders settled i n the c i t y . 
Medina i s no exception t o t h i s trend as there are s i m i l a r examples i n other 
7 
parts of the world, e.g. Beaucaire i n Southern France and Briancon near Paris. 
During the Authmanid period (1^17 - 1918) the s i t e of the bazaar was 
r e l a t i v e l y c e n t r a l , and i t did not extend f u r t h e r north than the s i t e of 
Medina's wall although there was probably some commercial a c t i v i t y i n and 
around As-Shami gate when a Syrian caravan reached the c i t y , i t i s clear t h a t 
the central bazaar had the most advantageous location of a l l . I t i s known that 
the Authmanid rulers kept soldiers at every gate and t h i s could be one reason 
f o r keeping the bazaar i n t h a t location at that time. As the bazaar was 
situated i n - f r o n t of Al-Masri gate the soldiers ware near any trouble which 
might occur i n the market, especially as some inhabitants considered the Turks 
as colonists; t h i s could indicate t h a t the location of the bazaar was also 
influenced by security f a c t o r s . 
I n the 19th Century (the l a t e Authmanid time) the d i s t r i b u t i o n of suqs 
was d i f f e r e n t from today or the early 1900's; an approximate map can be drawn 
f o r the d i s t r i b u t i o n of suqs from information given by the Arabic w r i t e r A l i 
o 
Bin Mosa i n his 1885 A.D. description of Medina ( F i g . £ . 7 ) . The suqs were 
wi t h i n the walled area and tended t o grow near the gate of Al-Masri, situated 
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near Al-Manakha area where caravans from Mecca, Yanbu, Egypt and Syria 
camped. This seems a l o g i c a l p o s i t i o n when we consider the plan of the 
c i t y , as the main streets, Suq Al-Kammasha and Al-Ayniah s t r e e t , which give 
easy access t o the hinterland of the c i t y are located at t h i s gate, However, 
there are several mosques near the present bazaar and t h i s may act as a land-
mark arid help to maintain the bazaar i n i t s present s i t e , w i t h a marked growth 
i n siza as i t regained i t s previous wide market. 
Many changes took place i n the shape and location of one bazaar t o reach 
the present s i t u a t i o n . The present markets (or suqs) i n Medina, which indicate 
a large degree of specialization i n the commercial area, are shown i n Table £ .2 
and Fig. £ . 8 . 
Table 5>'.2. The Suqs of Medina and t h e i r location and f u n c t i o n , 197hm-
Suq; 
Al-HalaRah 
Al-Khan 
Al-Habbabah 
Bread 
Fish 
Fish . 
Al-Kabbanah 
Date 
House u t e n s i l s 
Clothes 
Al-Kaffasah 
As-Shruq 
Livestock 
Firewood & 
Charcoal 
A l f a l f a 
Al-Manakha 
Auction 
Location: 
South of Al-Ghamama mosque 
South of the police b u i l d i n g 
Function: 
Wholesale market f o r f r u i t & 
vegetables. 
R e t a i l market f o r vegetables 
& meat. 
South east of Al-Manakha quarter Cereal market 
South east of Al-Habbabah suq 
West of the bread suq 
West of Al-Khan 
West of Al-Khan 
South of Al-Habbabah suq 
North of Al-Habbabah suq 
East of Al-Habbabah suq 
North of Al-Ayniah Street 
North west of the clothes suq 
As-Saih area; west of the c i t y 
Bread, cheese, o l i v e s , mint, 
Fried f i s h . 
Fresh, f i s h . 
Local cooking b u t t e r , honey. 
Dates. 
Wholesale and r e t a i l market 
f o r house u t e n s i l s . 
Clothes, pharmacy, l o c a l 
sandals, jewelry. 
Local cages, bedsteads, 
t a i l o r s shops. 
Womens' and mens' cloaks. 
Sheep, goats, camels, 
c a t t l e , donkeys. 
Western end of Bab Al-Koma street Firewood & charcoal 
North west of Al-Ayniah Street A l f a l f a , pottery. 
East of the Municipality b u i l d i n g Second hand a r t i c l e s 
Hardware 
Car Auctions 
Source:- Fieldwork, 197lu 
In Al-Anbariah Quarter 
West of Al-Manakha Street & 
Bab As-Shami. 
Old doors, windows, wood & 
miscellaneous items. 
Second hand cars 
T H E LOCATION O F BAZAARS OURING THE SAUDI TIME S INCE 1930 Fig. 5-8 
Great Mosque 
BazoorAreas 
(Disused) 
© © © © © © © 
© 
a. Al -Kaf fasa Sua i. Auctioneers 
k. Household Items Sua b. Alfalfa Sua 
I. Bric-a-Brae etc. Auction c. Vegetables and Meat Suq 
d. Fruil Sua m. Animals and Firewood Suq 
N t n. Car Salerooms e. Bread Suq f. Cooks Suq o. Al-Habbabah Suq a Dates Suq a New Retail Shops 250 h. Clothing and Jewellers Suq • New Butchers Shops • 
metro i. As-Shruq Suq 
I n addition t o the markets i n Table £ . 2 . i n 1971 there were about 300 
grocers' shops throughout Medina, as w e l l as the i t i n e r a n t traders who t r a v e l 
around Medina (ELate f j . l ) . Some r e t a i l shops f o r meat, f r u i t and clothing 
have been established i n remote places of the c e n t r a l bazaar i n response t o 
the recent increase i n the population of the c i t y . For example, there i s a 
meat shop i n Koba Street and another i n Al-Matar Street„ In 1971 Medina had 
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a t o t a l of 2,208 r e t a i l and only 28 wholesale shops. 
In many cases grocers l i v e near the premises, except i n the c e n t r a l area 
which i s almost t o t a l l y occupied by commercial or o f f i c e buildings. However, 
i n 1971 a small self-service store/supermarket appeared i n the c i t y (as i n 
Koba s t r e e t ) representing the break up of the t r a d i t i o n a l system of personal 
service i n small grocers' shops. Before t h i s date large stores had been 
established i n Medina, e.g. Atalah grocery, but not on the same lin e s as 
western supermarkets where customers have a large selection. Goods i n these 
stores did not display prices and customers wasted time asking the cost of 
each a r t i c l e j impatient customers f i n a l l y deserted these stores and as 
prices i n supermarkets are high, and can only be afforded by those i n the higher 
income bracket, the less wealthy reverted t o the t r a d i t i o n a l specialised 
r e t a i l e r . One reason f o r high prices i n supermarkets i s the absence of r e t a i l 
p r i c e c o n t r o l i n Medina; prices are f i x e d by i n d i v i d u a l retailers,, Therefore 
the supermarkets, which have high overheads, are forced t o charge prices which 
only the wealthy can aff o r d t o pay. 
The grocer i s normally f i r s t t o establish h i s shop i n a new r e s i d e n t i a l 
area, and then other types of services have to be attra c t e d . There i s 
i n s u f f i c i e n t information about the d i s t r i b u t i o n of grocers i n Medina, but 
from personal observation i t can be stated t h a t there are a large number of 
grocers i n the west of the l a t e r suggested CBD. This may be due t o the old 
system of d i s t r i b u t i o n of suqs, where often many shops clustered together, 
such as those i n the southern side of Al-Manakha s t r e e t ; t h e i r low prices 
s t i l l a t t r a c t customers from a l l over the c i t y and bulk purchasing enables 
them t o compete wi t h the large stores or supermarkets and survive i n t h e i r 
c e n t r a l p o s i t i o n i n spite of r i s i n g rents which have forced some grocers t o 
move. I n the l a t e 19k0's there were several grocers i n the east of the CBD 
and around the great mosque.* The number of grocery shops has decreased since 
the l a s t enlargement of the mosque and redevelopment of the area around i t 
(1950 - 1955) probably because the area i s occupied by hotels,hospices and 
souvenir shops with large numbers of short-term inhabitants. In Bab As-Shami 
street on the outside of the CBD, grocers occupy a l i n e of about night shops 
i n addition to others i n the area. They are small shops (average f l o o r area 
approximately 6m. ) situated w i t h i n easy walking distance of the l o c a l 
r e s i d e n t i a l area, and as t h e i r prices are not much higher than shops i n 
the c i t y centre, they are a reasonable a l t e r n a t i v e t o shoppers not wishing 
t o t r a v e l t o the c i t y centre. 
The previous study of the location and d i s t r i b u t i o n of suqs indicates 
th a t they are normally centralised i n the present centre of Medina, especially 
those f o r e s s e n t i a l goods such as clothes and food. The markets f o r cars or 
those which s p o i l the appearance of the c i t y , such as the wood market, are 
found i n the extremities of the c i t y . The previous study also indicated the 
large degree of s p e c i a l i z a t i o n i n the bazaars of Medina, but on the o u t s k i r t s 
of the c e n t r a l area there i s intermingling of d i f f e r e n t a c t i v i t i e s . The 
ideology of sp e c i a l i z a t i o n and grouping by a c t i v i t y i s not only found i n 
Medina and other Middle Eastern c i t i e s ; f o r example, Brian J.L. Berry, i n 
his c l a s s i f i c a t i o n of business areas i n Chicago, pointed out categories of 
specialised f u n c t i o n a l a r e a s . ^ Of course there are many differences i n the 
o r i g i n a l idea behind the specialized areas of Medina and those of Chicago, 
but at present the social importance of the bazaar has diminished with the 
disappearance of some of i t s a c t i v i t i e s such as coffee houses and public 
baths, and i t could be suggested t h a t t o b r i n g i t w i t h i n Berry's c l a s s i f i c -
ation i t would be necessary f o r i t to have several related types of e s t a b l i s h -
ments, but there i s s t i l l a difference between the functions of the specialised 
Personal interviews with l o c a l people f a m i l i a r t o the area. 
area of Medina and that of Chicago (e.g. i n Chicago there are no specialised 
areas f o r bread or meat as i n Medina, although i n Chicago there may be 
specialised areas f o r dentists or medical complexes). 
I f the wholesale establishments were compared with r e t a i l e s t a b l i s h -
ments, i t would appear that the former are few i n number (they accounted 
f o r 28 and 2,208 u n i t s respectively i n 1971) and are often i n the same 
place as those of the r e t a i l t raders, and general r e t a i l trade covers a 
la r g e r area than wholesale trade. The small number of wholesale establish-
ments i n Medina may be due t o the f a c t t h a t many r e t a i l traders i n Medina 
depend on wholesale establishments i n Jeddah whose delivery area includes 
Medina. Also, several establishments have both r e t a i l and wholesale a c t i v i t i e s , 
although t h e i r r e t a i l trade i s more active and they are considered as r e t a i l 
establishments. This i s a d i r e c t r e s u l t of improved communications between 
Medina and Jeddah. In 1971 workers i n wholesaling i n Medina comprised 2% 
of the t o t a l workforce i n both wholesale and r e t a i l t r a d e a c c o r d i n g l y 
t h i s percentage i s lower than Siddall's assumption regarding the approximate 
1? 
rate i n a l l c i t i e s (18.8$). In Jeddah the percentage was about 19% f o r 
the same year, giving i t a p r i o r i t y t o serve the needs of other urban areas 
outside i t s boundary. 
There are no s p e c i f i c days f o r markets i n Medina as i n some other towns; 
markets are open every day including weekends, in d i c a t i n g that the demand i n 
Medina's suqs i s s u f f i c i e n t to support permanent shops. Periodic markets 
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have been found i n Europe since the Middle ages, and these markets 
s l i g h t l y resembled Middle Eastern suqs, w i t h essential differences as they 
almost always had a permanent s i t e , w h i l s t i n the Middle East they were held 
i n the open (as i n Medina i n the pre-Islamic era). This could be due to the 
difference i n shopping habits i n European and Middle Eastern c i t i e s ; the 
urban population i n most Middle Eastern c i t i e s p r e f e r to do t h e i r shopping 
d a i l y , I n order to have fresh vegetables, meat and f r u i t , which may vary 
according t o the season, whereas r u r a l people do not bother so much about 
var i e t y i n t h e i r food. Their main food i s r i c e , which they need only buy 
once a month, and meat which they can get from t h e i r own animals. This 
encourages permanent suqs i n urban areas and periodic suqs i n small towns 
and v i l l a g e s . This was the case with Medina i n the pre-Islamic time when 
i t was a small settlement and the suqs took place on regular days each 
quarter, and t h i s sytem s t i l l remains i n small towns i n the southern province 
of Saudi Arabia. In European c i t i e s people are more accustomed t o tinned 
foods and periodic markets are more a meeting place than a primary function 
of the s e t t l e m e n t . ^ 
The stores or warehouses are often i n the same market, although some are 
situated elsewhere; the markets are not state owned, except f o r the vegetable, 
meat and f r u i t markets. The others, most of which are i n Al-Manakha s t r e e t , 
are p r i v a t e l y owned or devoted t o r e l i g i o u s t r u s t (Waqf). 
£.U.2 Physical Structure of Medina's Suqs: 
The physical structure of the bazaars has several distinguishing features 
the bazaar i s small and consists almost completely of narrow lanes w i t h shops 
on e i t h e r side. Many parts of the bazaar are covered to provide protection 
from the sun and r a i n ; shops are raised several f e e t above the ground, and 
i n f r o n t of them are stone benches or counters on which customers can s i t or 
the trader can display h i s wares. This method i s thought t o be of Turkish 
o r i g i n , as i t can be seen i n many parts of Turkey, but t h i s market and the 
houses i n i t were b u i l t i n the early Islamic era before the time of Turkish 
rul e i n Medina. I t i s possible that t h i s s t y l e of shop frontage came t o 
Medina when the lane was paved during the Authmanid time ( l £ l 7 - 1918). 
This idea i s not applied f o r the majority of clot h i n g shops, as since i t i s 
not easy f o r anyone t o walk away with a r o l l of mat e r i a l , the merchant does 
not need t o protect himself against t h e f t and can allow customers inside h i s 
shop to examine goods. In the case of jewelry shops, where small a r t i c l e s 
can easily be stolen from open display,counters inside the shop are an 
essential security. Two new shops recently opened i n the east of the Jewelrey 
Suq/j both have an open frontage but wi t h small glass-fronted showcases from 
which customers select the goods they wish t o examins. 
as**? 
The shops and indeed the whole bazaar, are small t o allow f o r maximum 
use of a small area. The f a c t that the shops, bazaar and c i t y are small 
helped w i t h defence i n e a r l i e r times, and made the people more united. Suq 
Al-Kammasha (clothes market) which was l a i d out as a market from the beginning, 
explains the large number of shops i n the small area which i t occupies (Fig.5>.9) 
and t h i s f a c t could be confirmed i f the number of shops i n a measured area 
of t h i s market was compared with the number of shops i n an equal area of any 
other market. For instance, i n a 10 m. distance i n Suq Al-Kammasha there 
are s i x shops, but only three shops i n the same distance i n the new street 
of Bab As-Salam, and large shops are i n the minority i n Suq Al-Kammasha. 
The large shops develop when traders wishing t o expand t h e i r business rent 
two shops and convert them i n t o one la r g e r u n i t . 
Shops s t i l l tend to group together, g i v i n g the customer maximum choice 
wi t h minimum e f f o r t . For t h i s reason we often f i n d traders having more than 
one shop i n the same market. Clustering i s encouraged with some shops due 
t o the business connections between them, e.g. the haberdashery shops are 
closely associated with clothes shops i n Suq Al-Kammasha. 
As the markets of Medina are almost a l l i n the centre of the c i t y , t h i s 
helps i n serving a l l the inhabitants, but the streets are narrow and buildings 
old. Attempts have been, and are now being made by the a u t h o r i t i e s t o widen 
the streets and f i n d space f o r car parks around the markets, and t h i s seems 
t o be a good move towards improving the conditions of the markets and the 
c i t y . 
S.U.3 Medina's Central Business D i s t r i c t (CBD); 
The cent r a l location of the bazaar, which formed the business artery of 
the c i t y , together with the f a c t that the bazaars developed at the cross roads 
of the main streets (Al-Manakha and Al-Kammasha st r e e t s ) has influenced t h e i r 
l o c a t i o n and was the basis of the CBD f o r Medina. I t i s not easy t o draw a 
l i n e t o d e l i m i t the CBD according t o advanced techniques which apply, f o r 
example, the central business i n t e n s i t y index and other indices which require 
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data not available f o r Medina at present„ The d e l i m i t a t i o n of Medina CBD 
depends here on two combined ideas; the f i r s t was used i n Denver i n 19^2 
l£ 
and took account of the characteristics of land usej the second was based 
on the hypothesis of the type of establishments which tend to be near the 
edge of the CBD, as suggested by Lane J. Johnson i n 195>1|,"^  and the c e n t r a l 
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business uses suggested by Murphy and Vance. The resu l t was the approximate 
location of the CBD boundary, shown i n Fig„£.10. I t i s clear that Medina CBD 
i s broadly oblong i n shape and i s elongated i n a roughly NE-SW d i r e c t i o n . 
U n t i l the present day the CBD had not encountered any natural or strong 
a r t i f i c i a l b a r r i e r s which might prevent i t s expansion; i n every d i r e c t i o n 
settlement blocks were demolished and ahanged t o other uses f o r business 
purposes, and t h i s might be a f u r t h e r stage towards the development of a 
complete CBD i n the western sense. In western c i t i e s , most of the CBD's have 
already developed from the beginning of c i t y l i f e , and i f any growth was nec-
essary subsidiary shopping centres were established on the ou t s k i r t s of the 
c i t y . In Medina t h i s stage has not yet been reached, as only since the l a t e 
195>0's and early 1960's(the time of demolishing the old w a l l ) has the c i t y 
gone out of i t s former oval shape, and the CBD was extended and s l i g h t l y 
moved to keep pacs '.jith the expansion of the c i t y and i t s population. The 
more widespread use of cars i n t h i s area occurred at approximately the same 
time as the c i t y ' s expansion, and counterbalanced the disadvantages r e s u l t i n g 
from the distance of the c i t y centre, and thus there was no urgent need t o 
develop large commercial a c t i v i t i e s i n s h i f t i n g centres of population. This 
i s not the i d e a l s i t u a t i o n as the c i t y centre could eventually become .merely 
a group of service and trade buildings with no h i s t o r i c a l value. 
Taking Proudfoot's c l a s s i f i c a t i o n of r e t a i l structure i n the p r i n c i p a l 
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c i t i e s of the United States, these show a r e a l difference t o that i n 
Medina. Proudfoot named f i v e types of r e t a i l areas, as follows: (a) the 
cen t r a l business d i s t r i c t ; (b) the outly i n g business centre; (c) the p r i n c i a p l 
business thoroughfare; (d) the neighbourhood business s t r e e t ; and (e) the 
isolated store cluster. I f these categories were applied t o Medina i t would 
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be found t h a t only the f i r s t , t h i r d and f i f t h categories would be found i n 
the c i t y * Proudfoot's description t e l l s us tha t many goods found i n the 
outlyi n g business centre are also found i n Medina's CBD; with f u r n i t u r e 
stores only being found on the o u t s k i r t s of the CBD. The t h i r d category of 
Proudfoot's c l a s s i f i c a t i o n can be seen i n Medina i n streets such as Al-Matar 
and Al-Aribariah streets,which are the main entrance or e x i t streets of the 
c i t y , and the government o f f i c e s are situated i n Al-Anbariah street and thus 
these streets have a heavy volume of t r a f f i c . Al-Matar street also has heavy 
t r a f f i c caused by people coming t o the CBD. ' Neighbourhood business streets 
are not found i n Medina, but the isolated store c l u s t e r can be found i n areas 
l i k e Bab As-Shami and Koba streets where small clusters of shops r e t a i l i n g 
a v a r i e t y of goods provide a complementary service t o each other rather than 
being i n competition. 
In conclusion, i t can be seen th a t the r e t a i l structure of Medina d i f f e r s 
from that of western c i t i e s where the rapid extending of c i t i e s necessitated 
the emergence of large new centres on the periphery and changes i n the type 
of shops, while i n Medina most changes have taken place i n the ce n t r a l area. 
I f Medina's r e t a i l structure was compared with other o r i e n t a l c i t i e s 
such as Tehran or Jaffna, i t would be found that these c i t i e s have undergone 
remarkable changes. For instance, the comprehensive plan f o r Tehran c l a s s i f i e d 
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the shopping area i n t o seven categories. Although t h i s c l a s s i f i c a t i o n has 
d i f f e r e n t i a t e d between several types w i t h i n the CBD, on the other side i t 
showed s i m i l a r centres t o those of western c i t i e s such as the neighbourhood 
centre. The main reason f o r such differences between Medina and Tehran could 
be due to the difference i n size of the two c i t i e s ; Tehran's b u i l t up area 
was 180.6 Knu i n 1966, while Medina's area was 58.75 Km/ i n 1972; 
thus Tehran has had the opportunity t o develop i t s shopping area types t o 
reach roughly the western standard, and t o serve the increasing population, 
as a r e s u l t of i t s p o s i t i o n as a country c a p i t a l . In the case of Jaffna i n 
Ceylon, which i s smaller than Medina, such divisions may be related t o i t s 
close contact w i t h the west, and many centres were designed t o cater f o r 
the European population. The former s t r u c t u r a l trend f o r Medina's r e t a i l 
area i s l i k e l y t o continue i n futu r e years, u n t i l the extension of the c i t y 
and d i s t r i b u t i o n of i t s increased population w i l l automatically r e s u l t i n 
the development of r e t a i l i n g patterns s i m i l a r t o other large c i t i e s i n 
the Middle East or the western world. 
I n returning t o the main subject, t h a t of d e l i m i t a t i o n of the CBD, 
fortunate l y Medina's CBD followed the hypothesis of Lane Johnson, where 
supermarkets and car showrooms were concentrated along the CBD border. This 
was not the o r i g i n a l i n t e n t i o n , as these shops were only established i n Medina 
i n the l Q60's and they found sites on the extremities of the centre as there 
was no room f o r them i n the core. The CBD does not contain 100$ l o t s of 
centr a l business uses, and f o r example, contained the great mosque which i s 
part of the r e l i g i o u s area and which was engulfed by the eastward growth of 
the CBD. The three blocks i n the south of the CBD, occupied by the municipal, 
police and post offi c e s became included i n the CBD area since the 1970's, with 
the southward expansion of the USD; p r i o r to th a t date these o f f i c e s were on 
the southern edge of the CBD. In the next few years i t can be expected that 
the CBD w i l l include the area which can be said t o be enclosed by an inner 
r i n g road through Al-Matar, Bab As-Shami, Al-Manakha, Al-Jedayydah and Abi-Zar 
Streets (see Fig.5>.10). Outside the core of the CBD, represented i n the area 
of Al-Habbabah suq and Al-Ayniah street which lead t o other parts of the CBD 
and Where the great concentration of pedestrian t r a f f i c can be seen, there i s 
a tendency f o r upper f l o o r s of some business premises to be used as l i v i n g 
accommodation. I f t h i s f a c t i s taken i n t o account, together with the i r r e g u l a r 
size and shape of blocks i n Medina, i t could be suggested that i f data was 
available and the indices suggested by Murphy and Vance were applied t o Medina 
t o d e l i m i t the CBD, good results would not be obtained as the Murphy and Vance 
model was ess e n t i a l l y developed on American c i t i e s . This would lead t o a 
large number of businesses being excluded from the CBD, and i f t h i s model 
i s applied, i t would be necessary t o adjust the s t a t i s t i c a l levels of the 
indices representing the d i v i s i o n of c e n t r a l or non-central business uses. 
I t could be argued that Medina has no CBD due t o parts of i t being 
r e s i d e n t i a l , but examination of changes taking place i n the centre of Medina 
and the development of the central business uses and the removal of many 
r e s i d e n t i a l l o t s confirm the existence of the GED i n Medina. Also, a l l the 
necessary f a c i l i t i e s are evident i n Medina's CBD which has a heavy concentration 
of a l l the essential urban f a c i l i t i e s . The standard of services found i n the 
centre of Medina and on i t s periphery would r i s e t o the standard of major 
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western c i t i e s , according t o Smailes 1 h i e r a r c h i c a l c l a s s i f i c a t i o n , where 
there are s i x f i n a n c i a l establishments, ho s p i t a l s , secondary schools and a 
re l i g i o u s u n i v e r s i t y which a t t r a c t s students from regional, n a t i o n a l and 
in t e r n a t i o n a l constituencies, and which has well developed associations w i t h 
surrounding areas. 
I t i s clear from the d i s t r i b u t i o n of suqs and commercial streets that 
the CBD extends i n t o the old c i t y and around the great mosque. Although there 
are some streets or alleys which have l i t t l e commercial or business a c t i v i t i e s 
these form l i n k roads between the main business streets and often have some 
shops or services, e.g. grocers or laundries. 
f>.U.3.i. Ethnic d i v i s i o n i n the CBD a 
In the Middle Ages, d e f i n i t e ethnic quarters could be distinguished 
but there were no ethnic markets as i n some other Middle Eastern c i t i e s . * 
I n Medina i n the pre-Islamic era, each quarter had i t s own bazaar, e.g. the 
Jewish and Muslim markets; these were not r e a l ethnic markets since they had 
non-Jewish traders and customers. I f Jews had continued l i v i n g i n the area 
pi, 
they might have established t h e i r own market as occurred i n Jerusalem, 
especially a f t e r the breakdown i n re l a t i o n s during the f i r s t decade of the 
Islamic era. 
l a t e r , the name of Suq As-Shruq (which translated means 'the market of 
the people from the Eastern Provinces of Medina d i s t r i c t ' ) could be taken t o 
E.g. Morocco, which u n t i l the 1950's had over a thousand t r i b a l markets. 
The t r a d i t i o n a l nature of some of these markets has, however, changed as 
they became more permanent or as they occupied proper b u i l d i n g s . ^ 
mean tha t t h i s i s an ethnic market, but the name Suq As-Shruq springs from 
the f a c t t h a t the majority of the traders are from Najd or the Eastern 
Province of Saudi Arabia. Among these traders are immigrants from Central 
Asia now s e t t l e d i n Medina, s e l l i n g material of eastern on.gxn such as mens' 
cloaks (Mishlah) or men's headcloths (Shomagh). The markets of Medina are 
s p e c i a l i s t suqs f o r the whole c i t y , as they only d i f f e r by the nature of 
goods sold i n them„ Suq As-Shruq i t s e l f was formerly called Al-Ab.-yah (cloak 
market) but since the beginning of the Saudi reign (l°2f>) i t s name has been 
changed, as the new r u l e r came, from Najd and many Najd traders had t h e i r shops 
i n t h i s suq. 
I n d u s t r i a l A c t i v i t y and i t s Location i n Medina: 
In the early Islamic era Medina was more famous f o r i t s i n d u s t r i a l 
a c t i v i t y than Mecca the other holy c i t y i n Saudi Arabia. There were many 
s k i l l e d craftsmen, especially i n such c r a f t s as jewelry and armaments, although 
some foreign arms and jewelry were also imported. There was also the manufacture 
of carved wooden doors and windows, helped by the abundance of tamarisk i n the 
north of Medina. The ironsmith's business flourished i n Medina because of 
i t s close relati o n s h i p with a g r i c u l t u r e , which constantly needed ploughs, 
sickles and other implements. Medina also had people s k i l l e d i n the sewing 
and dying of clothes and there was an area known as Dyers Avenue to the 
south of the present bazaar. Even so, there were not enough craftsmen t o 
tackle large projects i n Medina i n early Islamic times, and when the Aumaid 
Khalipha Al^Walid Ibn Abdul Malik (88 A.H. or 705 A.D. ) wished t o enlarge 
the great mosque there was a great shortage of l o c a l s k i l l e d labour. This 
s i t u a t i o n improved when he imported mechanics from Rome and Egypt. In general, 
Medina was well known f o r manufacturing i n the pre-Islamic period; the 
Medinese were aware of t h i s f a c t and t r i e d t o unite and compete with Mecca 
the other important c i t y on the old main trade route between the south (Yemen) 
and the north (Syria). By the commencement of Islam Medina had become a 
famous c i t y f o r manufacturing, agriculture and administration. 
Medina passed through i n t e r v a l s of i n d u s t r i a l weakness i n i t 3 h i s t o r y ; 
Burckhardt mentioned that during his v i s i t to Medina in I81I4. there was no 
industry in the city except one locksmith and ora upholsterer. ^ Builders 
were few and they were imported from Tanbu to repair houses. Burton later 
mentioned in 1853 that there were craftsmen, but they were either slaves or 
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foreigners. A l l this would support the view that Medina until the 1930's 
was essentially dependent for i ts l i f e on revenue from pilgrims at Hajj time 
in addition to i ts importance as a trade centre for local and neighbouring 
inhabitants. In the pre-Islamic era Medina was also dependent for industry 
on slaves or Jews, as at that time artisans were held in low esteem by Arabs. 
This did not mean that there was no industrial activity in the city, espec-
ia l ly when foreign Muslims, who liked to come and stay in Medina where the 
prophet's tomb lay, usually did not mind working in industry to earn their 
l iving. I t could be that the diminished importance of industry in Medina 
in the second decade of the 19th Century was due to the disturbed polit ical 
climate, when the Saudi's and Egyptians battled to overcome the city. This 
may have influenced some people to leave the city in order to protect themselve 
from the effects of war. 
After Medina became part of Saudi Arabia in 1925 and after the economic 
growth in Saudi Arabia, new and modern manufacturers came to the area. Some 
of this industry is merely a development of old techniques, and some is newe 
In 1971 there were about 107- manufacturing firms in Medina, most of them 
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small with no more than five or ten workers. 1 The large firms employing 
more than lf>0 workers are few in number; there are medium sized firms with 
more than 50 workers, but their number of employees is not so high as the 
large firms. According to the figures of 1971, the units of less than 10 
employees comprise 78.7$ of the total, and 21.3$ for units with more than 
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10 employees. This would suggest that the majority of units are of a light 
industrial type. I t is clear from Table 5.3 that brick manufacturers and 
car repair firms have the highest number of undfcsj this can be explained by 
the increased number of cars in the city and the urban growth, which has 
increased the demand for bricks as local stones are no longer used in 
construction. 
t&r. 
Table 5.3. Industrial Finns in Medina, 1971. 
Type of Firm; 
Plastic articles 
Braid and cords 
Soda 
Kitchen utensils 
Metal tanks 
Red bricks 
Textiles 
Date packing 
Lime 
Pottery 
Power Stations 
Ice 
Dry cleaning 
Printing 
Dairy 
Founderies and lathing 
Carpentry 
Bricks 
Tiles . 
Car Repair shops 
Total: 
Number of firms; 
1 
1 
1 
' 1 
1 
1 
1 
2 
2 
2 
2 
3 
k 
h 
h 
h 
9 
It 
17 
J6 
107 
Sourcet- Trade and Manufacturing Bureau, 1971, Medina. 
It can be seen from the total number of firms that industry has become 
a valuable source of revenue in Medina, and added to the other sources (trade 
and pilgrimage) has greatly strengthened the economy of the city. Most 
industrial activity before the Saudi time was of the craft type, on a small 
scale, and was carried on in the bazaar; production was in small quantities 
and did not require large areas outside the city as do modern industries, 
also the workers benefitted from the security inside the city. There was 
therefore no need for large buildings, and goods were either made in the same 
place as they were sold, in a: small workshop, or in homes adjacent to the shop; 
therefore no clear distinction was possible between the industrial area and 
other activities of the CBD in Medina until the second half of this century, 
although there was at that time sopie industry on the outskirts of the city 
such as pottery and lime factories. In the 18th Century, Niebuhr suggested 
that shopkeepers and artisans displayed their wares in the open streets to 
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avoid entertaining strangers; this i s untrue as until the beginning of 
the 19th Century Medina had no hospices or khans and strangers were always 
welcome in Medinese homes, and i t was not necessary to see the housewife, 
which is Niebuhr's implication. The reason for the open displays was that 
they wanted their goods on show sinc& not everyone - particularly expatriates -
knew the location of artisans working at home; also, every guild of artisans 
had a chief and they wanted to be together in the bazaar under his supervision. 
The f i r s t relatively large factory in comparison with previous ones was 
the date packing factory, and this was established in 19h9 in the area outside 
the city wall. I t was established on that site as there was no other suitable 
i 
place for the large modern machinery inside the city. Now industrial 
activity has begun to spread outside the city and i s not confined to any 
particular area. The industry which retains i ts old location is gold working; 
i t was founded many years ago before the Authmanid reign in the clothes market, 
and for this reason this market is sometimes called Goldsmiths' Market (Suq 
Al-Sawagh). This industry should not be moved from this site as i t is subject 
to fluctuating tastes and fashions and requires c!Wse contact with its customers. 
Firms located inside the city include dry cleaning firms which need to be 
near their customers, these can be found in As-Sihami street and to the west 
of the mosque. These locations are within easy access of a large number of 
customers who provide the necessary input for the economical running of the 
machinery. There are also many small launderies in the residential areas of 
the city catering for the inhabitants of their locality, and most employees of 
these small launderies are Yemeni. There are also several small launderies 
in the central area, but Medina has no launderettes. The textile factory, is 
situated in Bab Al-Majeedi quarter not far from the great mosque; as i t is 
a very small factory there is.no need for i t to move outside the city in order 
to acquire more space. The press firms, concentrating mainly on advertising 
and commercial printing are spread around Medina, some in the west in Bab 
Al-Koma street, some in the north and some in the centre of Medina. The dairy 
i s located in a large grocery in As-Sihaiai street; i t i s a small firm, as 
fresh milk i s usually produced by the farming families for their own con-
sumption and some people buy povidered milk which is sold in grocery shops. 
From Fig.£.11 i t can be seen that one of the bakery establishments is on the 
southern edge of the CBD and two are on the outer boundary of the CBD as they 
are relatively large to find accommodation in the central area. One of these 
establishments has extended its activities and opened new shops throughout 
the city for the sale of traditional breads, pastries and confectioneries such 
as those in Bab Al-Majeedi, Bab As-Sihami and Al-Anbariah streets. The area 
around the mosque, approximately 30 m. in each direction, is void of bread 
vendors or butchers, and again it can be assumed that the bread requirements 
are catered for by grocers in the north of Bab Al-Majeedi street or by the 
central suq, and special deliveries are made direct to hotels in the area 
from the bakeries. The one exception to this rule is Fridays when a variety 
of goods, including bread, are sold outside the mosque after the Friday prayer 
ceremonies, for people wishing to buy these items on their way home. Meat 
can be bought from the new butchers' shops in the north of 3ab Al-Majeedi 
street or from the central meat suq. 
The units which are most concentrated are carpentry and car repair shops. 
The carpentry firms using modern machinery are located in an area between 
Al-Aribariah and Koba streets and there are several carpentry shops 
scattered throughout the city which s t i l l use traditional apparatus. These 
carpenters make small items which are not economical for industrial carpentry 
firms. The wood and other raw materials for these firms is not obtainable 
locally but is sold in shops in the west of Al-Manakha street which is nearer 
the small firms and city dwellers who buy these materials for private use. 
The car repair firms are located in Al-Matar street and vary from large 
concerns dealing with general repairs to small garages or workshops special-
ising in different individual jobs such as electiical repairs, o i l changes 
and bodywork repairs. The location of these firms in that street, which is 
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considered a facade for Medina and through which many visitors and pilgrims 
pass, actually spoils i ts appearance. Fourteen years ago when carpentry 
shops and garages were small and few in number, they were situated inside 
the city, but as Medina expanded the noise made by these firms caused them 
to be moved to the outskirts of the city„ This re-siting was wrong, especially 
in the case of garages, and i t would be better i f the authorities could copy 
cities like Riyadh or Jeddah, where these firms occupy a site away from the 
main roads on the outskirts of the city, but within easy access of their 
customers. As they tend to concentrate in one area there would be no 
problem i f they occupied a rear area; they would not lose business by their 
customers going to a more convenient garage. The petrol service stations 
could remain in Al-Matar street as they are outside the centre of Medina, 
and unlike repair establishments they depend on passing t ra f f i c , and the same 
is true of the service stations on Sultana street in the north of the city and 
Al-Anbariah street in the west. 
The preceding study indicates that almost a l l industrial units are 
located away from the higher income residential areas (F ig .^ . l l ) , and the 
southern part of the city along Koba street has almost no industrial activity. 
This could be due to the high price of land in this area, and industries 
needing large areas of land do not find i t economical to buy land there. 
On the south west of the city there are three industrial units on fair ly 
high priced land, but they have been there since the 19f>0's and early 1960's, 
i . e . before the construction of the government office building in the area, 
which is the main reason behind the rise in land prices there. The non-basic 
industries which do not require continuous contact with customers are located 
far away from the city, e.g. the power station, which i s situated in Abar Al i , 
6 Km. south west of Medina, but another reason for the siting of this power 
station outside the holy area of the city is that i t employs several non-
Muslim experts who are not allowed to enter the holy area. 
In I967 there were 2,962 industrial and commercial units in Medina, of 
which 2,25U were in rented holdings and I4.6I in privately owned property,^ 
as well as 2k7 other units on free or unlicensed land. The high proportion 
of firms in rented holdings may be due to the fact that renting is most 
common amongst small firms, especially those with limited capital who cannot 
afford to build or buy suitable accommodation for their business. Many firms 
want a site in the city centre, and as buildings here are already established 
and owned, they compete to acquire rented property. This results in rising 
rents in the city centre so the firm with least capital loses i ts place to • 
the one which can afford the rent. The industrial firms usually start their 
activities on a small scale in rented property and when their success i s proved 
they move to a more suitable site which they may buy or rent. For example, 
the soft drinks plant had a shop in its earlier days in Xoba. area, and after 
a few years moved to i ts own building in Bab Al-Koma, west of Medina. For 
these reasons the firms with owner-occupied property increased on the out-
skirts of the city, and from this i t can be argued that new firms are more 
likely to have their origins in the centre of the city than on the outskirts, 
although there are some firms of suburban birth, such as those for lime and 
pottery, which benefitted from being near their sources of raw material and 
away from the city boundary, especially the lime industry which spreads white 
dust and causes annoyance to the inhabitants of the city. 
In 1960 there were only 972 industrial and commercial units in Medina 
(almost 1.37 per 100 persons) and by 1965 these became 2,033 u n i t s . ^ In 
1971 there were 3,51*5 units, almost 2.05 units per 100 persons. This figure 
i s low in comparison with 972 units occupied in 1960 and showed an increase 
of 261j.7$, but i f this period of 12 years (196O - 1971) was divided into two 
equal shorter periods from I96O - 1965 and 1966 - 1971, the proportion of 
increase for the f i r s t period wi l l be about 109$ and for the second i t wi l l 
be 7*il<.U$. This indicates the rapid growth of firms in Medina in the last 
decade and their annual increase was high (22$), with the greatest increase 
emerging in the early years of that decade (18.2$ per annum for the f i r s t 
period and 12.k% for the second). This appears to be due to the lack of firms 
in the beginning, after which their number reached a level of supply and growth, 
and then levelled off. One reason for this appears to have been the lack 
of essential capital or the fear of risking money for investment to continue 
the expansion. The rapid increase of the city's population in the last 
decade (as explained in Chapter 3) wi l l help to explain the reason for the 
rapid increase of the industrial and commercial firms in the same decade. 
The population growth, added to the increased number of pilgrims, were behind 
the rise in demand for these firms. Several residential areas at ground floor 
level in the central area were converted to commercial activities, as well as 
the construction of many units on new ground. If firms such as car service 
agents, gas distribution, publishing, local sandals, chemical products, 
charcoal, firewood and building construction were considered as industrial 
firms, then the number mentioned in Table 5„3 would increase to f>17 firms in 
1971. This means that industrial units comprise lk.6% of the total number 
of units in Medina. According to these figures, i t can be said that Medina 
is not an industrial city, but i t can be said that i t is a commercial city 
where trade units account for about 63% of the total units in Medina. The 
labour force employed in commercial activities is higher than in industrial 
activities, the figures being 3,10jj and 1,U!?2 respectively in 1971. Al l 
these factors confirm that the influence of industry on the economy of the 
city was minimal0 
From the previous study it can be concluded that the location of 
industrial activity is quite normal in i ts development] i t has followed the 
pattern of other Middle Eastern cities in the beginning and has now begun to 
expand in a manner similar to these other cit ies . The push and pull factors 
co-operated in the present location of industry in Medina as in the present 
century the city became unable to accommodate any new industrial firms, 
especially those requiring modern equipment, due to the lack of land and 
urban development. This fact, worked as a push factor for industry to be 
established outside the city. Historically, industries were sited near to 
the city centre, and did not tend to move without the existence of compelling 
factors such as the cheap price of land and the improvement in transport, 
which enabled a labour force to be obtained from further afield, and which 
only became important during the 1950's. 
The urban renewal and rising rents inside the city centre sometimes 
resulted in the destruction of the small films carrying on traditional 
industries (Plate 5.2). For example, the manufacturer of local baskets 
made from palm leaves has now disappeared from the cityj another reason for 
this destruction is the competition of foreign goods, but this applies also 
to new factories. This situation reduced the demand for local goods, not 
because the quality of goods is poor, but because people s t i l l believe that 
goods imported from Europe or USA are better because these countries have more 
industrial experience. The lack of demand for local products also affected the 
traf f ic in the CBD; for example, in the western end of Al-Kammashah suq, 
where local shoes are produced and sold (Plate 5.3); the number of shoppers 
here i s low compared with the eastern end where the jewelry and clothing 
shops are found, although the width of this suq is almost identical at both 
ends. This calls for more advertising for the local goods and for the gov-
ernment to increase taxes on goods from abroad. This however would create 
new problems, since many people quite wrongly believe that the most expensive 
goods are always the best ones, but in any event those who can afford to do 
so- wi l l s t i l l buy the more expensive goods, whereas the less wealthy (the 
majority in almost every society) w i l l favour the cheaper, locally made 
goods. 
5.5 Public Open Spaces; 
The International Conference for Urban Planning held in Paris in 1928 
recommended that the area of public gardens in a city should not be less 
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than one tenth of i t s total area. In Medina there are several public 
gardens (as shown in Fig.5.12) with a total area of approximately lli,68l m. . 
Some streets have green islands between the dual carriageways to improve the 
scenery and provide shade during the hot summer; the estimated area of these 
islands i s about 160 m. . Thus while the total area of public gardens i s 
about 2,321 m. 2 s o r o n i y q.021 Kin.2 which does not comply with the afore-
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mentioned recommendation of the International Conference for TJrban Planning. 
However, at the moment, lack of public green land is no great problem in 
Medina, as undeveloped land and surrounding green areas are used by the 
Medinese for recreation. 
Another recommendation for green areas in cities considers that an 
2 3k acre, or 1*22.20 m. is necessary for every 100 inhabitants. 4 Again we find 
a great shortage of green land in the built up area, this is obvious from 
street maps of Medina, especially in the older parts vhere housing is con-
gested. Organised open space is very necessary in this area which only has 
courtyards or Jillahs * which give the benefits of open areas. There i s also 
a lack of green land in the new areasj for example, the area of Bab As-Shami 
park is 2,360 m. . If we add this to the area of islands between streets 
which, although enclosed and people cannot pass through, may be considered 
as open green land, then the total open green area would become 2,k9% m. , 
which is s t i l l not equal to the aforementioned recommendation. The population 
of this quarter is approximately 5,U£0 (1962 Census so i t could be said 
that the equivalent 2,950 people in that quarter have not received their 
allocation of open green land. 
The problem in Medina is not only the lack of open green lands, but 
their uneven distribution. About $6% of the total green area of Medina is 
concentrated into two areas out of five (Bab As.-Shami and Al-Manakha), while 
other areas such as Bab Al-Majeedi have no green area whatsoever. Modern urban 
planning requires that the distance between patches of open green land should 
not exceed 0.8 Km., but in Medina the opposite is true. In some places the 
distance i s as low as 100 m. (as between Bab As.-Shami Park and As-Sultana 
Park) while elsewhere i t is more than 0.8 Km. (as between the park of Abi-Zar 
Vertical opening place through the house to give light during the day. 
street and other parks in the west of Medina). 
The distribution of recreational areas, public coffee houses and open 
green land always open for the public is more reasonable. The percentage 
is low for the density of population; for example, in Al-Anbariah quarter 
which has a high population density, the places for recreation occupy only 
5.7$ of i t s total area; in Bab As-Shami quarter with a lower density, the 
recreation places occupy 2.8$ of i ts area. If the reason for this was 
examined one would find that i t came about in Al-Anbariah quarter from the 
large square of green land in the area, with public coffee houses occupying 
only 0.98$ of the whole area of the quarter. In Bab As-Shami quarter, as 
has already been mentioned, green lands occupy only a small percentage of 
the area and the recreational area figure of 1.3$ of the total is raised here 
due to the comparatively large area occupied by public coffee houses. The 
high number of coffee houses could be due to the siting of a vehicle station 
in the west of the area, where drivers without homes in Medina may spend 
several days, and this is borne out by the fact that most public coffee 
houses are in the west of Bab As-Shami quarter. These percentages indicate 
the lack of space devoted to open areas within the built up areas, which is 
recommended to be about 10$ of the whole area. The relationship between 
the built up areas (X) and the area for recreational use (T) in 197k and 19U6 
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was calculated with the formula: 
r =' N<XY - (£x) 
v*(N£X2 _ (lx")2T(N£Zi? - (£Y) 2) 
The result was a correlation coefficient of r 5 0.13. This would suggest 
that there is no strong push factor in the demand for recreational areas 
for residential areas, although there i s , as has already been seen, a great 
demand for recreational areas in the city. The city's residents do not move from 
its centre in order to make room for recreational areas and coffee houses. la 
fact, many residential areas already existed on the outskirts of the city, and 
there i s no desire for recreational areas, as i s the case in. the Harrat areas, 
west and east of Medina. 
It appears that some aspects of land use of the city need to be reorganised 
in order to util ize the land more ful ly , and provide better services for the 
inhabitants. In particular, the city needs long term town planning and 
should avoid short term planning which only wastes the country's financial 
resources. An example of typical inefficiency was the construction of 
pavements in Al-Manakha street in 1962; these were changed in 19^ 7 and parts 
were again changed in 1971. The reason for these changes was that the planners 
are not local, most are from outside the country, and every newcomer sees 
improvements to be made to the preceding plan, and recommends a new plan; 
local authorities execute every project. It is to be hoped that Medina wi l l 
soon have sufficient planners from within her own country to fully understand 
the problems of the city, and who can therefore correct former mistakes more 
cheaply and prevent further wastage. 
5.6 Conclusion: 
If we study the findings of this Chapter carefully and apply the outlines 
of some geographical methods, some general conclusions can be made. From 
applying Harris's classification of the types of c i t ies , Medina could be 
identified as a transportation city in ancient times before Islam, as i t was 
a main halt on the route between Yemen in the south and Syria in the north. 
Imports and exports to many parts were handled through Medina. As there were 
no defined countries in Arabia at that period, and lands were divided and named 
according to the tribe living in them, and the fact that tribes from distant 
areas came to trade in Medina, the previous classification might f i t the 
functions of Medina. After the formation of the Islamic State (622 A.D, in 
Medina), some tribes did not follow the young state and consequently did not 
trade with i t ; this transformed Medina to another category of Harris's 
classification. I t thus became more of a 'central place c i ty' , the adminis-
trative, religious, cultural and commercial centre of the country, and i ts 
relationship with the surrounding areas became closer, giving Medina a large 
market area in comparison with its size and population. With the extension 
of the Islamic State and the shift in the location of power, Medina lost 
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i ts administrative and commercial importance in Hijaz. The city continued 
to have a great religious and agricultural significance until the early 
1960's, when its agricultural areas came under increasing pressure from 
industry and urban growth, and the loss of its agricultural workers to more 
lucrative jobs. The agricultural function encouraged intermittent seasonal 
commercial activity in pre-Islamic times, but as the city became more important 
to the area, a more permanent market was established selling local produce and 
goods from other areas. This function emphasised the importance of the city 
centre, as more space was available within the city boundary and the various 
activities and opportunities for jobs made settling in the area more attractive 
to people from surrounding and more distant areas. This does not mean that 
agriculture is no longer important in Medina; the agricultural areas s t i l l 
supply the city markets with fresh fruit and vegetables and some varieties 
of frui t , and often export local produce to other cities in Hijaz such as 
Jeddah. However, the number of pilgrims coming to Medina continues to increase, 
and the religious and commercial areas are arrecting the growth of the city. 
Many residential properties to the west of the mosque and south of the old 
bazaar have now been converted (e.g. to hotels, hospices, connected with the 
pilgrim trade) and consequently the residential lots have been moved towards 
the former city boundary. It is interesting to note the commercial importance 
of Medina, as i t i s the capital of Medina district; Medina has several spec-
ialised shops and services which are not found in other small towns or villages. 
I t is.not diff icult for Medina, which has a population of 137,000 (1972) to 
become an effective focus in the area since no other town in Medina district 
has such a high population. 
The changing location of Medina's suqs added to their growth and simple 
building construction method give Medina a special urban style in comparison 
with many, historical cities in the Middle East or other parts of the world. 
The location of the market outside the city in early Islamic times gave Medina 
a similarity to some old Latin-American cities, where the market was situated 
outside the central forum which was surrounded by off ic ia l buildings,^ but 
these markets developed from the beginning according to the "Plaza Plan" to 
be concentrated in this location, whereas in Medina special factors (which 
have been explained earl ier) , dictated the early location of the city market. 
The early Greek cities were distinguished by their military and cultural 
functions carried on in the citadel, with markets grouped in front of i t in 
the public forum, and for centuries Greek cities followed this pattern;^ 
but in Medina, as in other Islamic cit ies , the mosque was responsible for 
these functions, although they were pursued away from the mosque. Over the 
years some changes took place in the city structure and several schools and 
mosques were constructed away from the main mosque] the markets began to con-
centrate inside the walled city, although not in its centre at that time. There 
is great similarity with other Middle Eastern cities in the distribution of 
functions, but almost none of these (with some exceptions, as the one mentioned 
by Fogg concerning a suq outside the walls of Rabat in Morocco)^ had their 
markets on the outside of the city as did Medina in early Islamic times. The 
architectural style of bazaar in Medina is much simpler than in northern cities 
like Tehran and Damascus, which reflect the Greek and Roman styles. 
In the centre of Medina land can usually earn a higher rate of return 
when used for commercial purposes (including hotels and hospices around the 
mosque) than for any other type of use, although some residential uses (e.g. 
blocks of f lats ) may outbid commercial users in some sites outside the CBD, 
as in As-Sihami street. Generally speaking commercial areas give a higher 
rate of return than residential areas in Medina, as the majority o" tha la h tar 
are p r i 7 a t e l y owned and occupied, and no rents or taxes are paid. Property 
rents affect the location of firms and shops in the CBD, and the more affluent 
businesses tend to be situated in this area. 
Medina is a curious city in that the social and historical conditions 
which called i t into being persisted so briefly and because i t was sand-
wiched between walls until the 19i?0's, the composition of the city is 
different to others in the region. Parts of the city's adaptation to changing 
circumstances are reflected in the location of i ts industrial firms, which 
show an interest in the changes and developments of the city's functions. 
Industrial firms abandoned the old practice of mingling with the commercial 
shops, as they needed more space to expand and a l l but the smaller more 
lucrative industries (e.g. jewellers) moved to the outskirts of the city 
where there were large areas of cheap land. As Medina is a holy city, i t 
seems right to discourage further in-just r i a l development within the city itself; 
industrial noise could deter pilgrims who come only to v is i t the shrines and 
even less noisy industries cause traff ic congestion, which could in itself be 
a deterrent. It would be better to preserve the peace of the city and develop 
the shrines into more attractive centres, and provide better transport fac-
i l i t i e s to encourage visitors to extend their v i s i t , thus bringing in more 
revenue. The authorities responsible for the maintenance of the shrines wi l l 
effectively achieve diversification of the city's functions without industry, 
but the benefits wi l l be enormous and the city's economy wil l improve without 
the loss of any of its historical or peaceful characteristics. 
It is very diff icult to define the central business district of Medina 
in western terms as i t developed around the old traditional suqs which had 
small shops intermingled with small residential araas. The appearance of 
relatively large supermarkets in Medina and the tendency of some people to 
shop there indicates some changes in shopping patterns and habits. The 
concentration of certain shops, e.g. those of butchers and bread vendors, are 
not typical of the central area in any developed western countries, but this is 
handed down from the old suq system and this type of grouping exists also in the 
new central area. The old area has been rebuilt and developed into, the new 
CBD, which supplies the needs of most of Medina's inhabitants. Hoxjever, the 
CBD s t i l l suffers from careless planning, as no provision has been made for 
car parks; although access to the area might be easy, cars parked on the streets 
cause serious obstructions to traff ic flow. 
Provision of parks and adequate open green spaces necessary for any modern 
town appear to have, been neglected in Medina. Some redevelopment schemes have 
already been undertaken and others are \inder way, but a complete misunder-
standing of modem planning methods appears to be causing chaos i n the newly 
planned areas. 
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CHAPTER 6. 
TRANSPORT AND COMMUNICATIONS. 
Since ancient times, Medina has been an important focus f o r transport. 
Many people of Medina d i s t r i c t and the whole of Hijaz have been traders since 
early timesj trade routes were established where man found food and water, he 
used animals (especially camels) t o carry loads too heavy f o r h i s own head. 
In r e l a t i o n to Medina these camels parked outside the c i t y centre where loads 
were carried t o the inner parts of the c i t y e i t h e r by smaller animals such as 
donkeys, or by men. This kept the t r a d i t i o n a l alleys and narrow streets of the 
c i t y suitable f o r pedestrian t r a f f i c , due to the absence of motor vehicles, 
which now present great problems, as t r a f f i c congestion occurs more frequently 
i n the old c i t y and there i s a severe shortage of car parks. 
As mentioned i n the previous Chapter, Medina was a walled c i t y w i t h narrow 
streets and all e y s . A f t e r Medina was taken over by the Saudis i n 1925 and as a 
resu l t of the use of motor vehicles i n Medina, the morphology of the old t w i s t i n g 
passages (Aziqqah) and Ahwash changed; the streets suitable f o r motor vehicles 
increased and streets were improved i n two stages: the f i r s t stage took place 
during the time of the enlargement of the mosque (1950 - 1955), and was 
contracted by the f i r m of Bin Laden. At t h i s stage many projects were under-
taken, but i n r e l a t i o n t o roads, those shown i n Fig.6.1 were achieved. The 
projects indicated i n Fig.6.2 were carried out by the municipality (1961 - 1965). 
At f i r s t sight i t would appear th a t more projects were completed i n 
the second stage of development, and while t h i s i s true of the a c t u a l number 
of p r o j e c t s , i n actual f a c t those carried out i n the f i r s t stage were of 
greater size. They included the most important p r o j e c t , t h a t of enlarging 
the great mosque of Medina. The streets constructed at t h i s stage were very 
important, e.g. Al-Matar street (lU Km.), and Abi-Zar street along the eastern 
side of Medina. The projects of the f i r s t stage were concentrated on the heart 
of Medina (around the mosque), interspersed with other projects. The other 
projects i n the second stage were d i s t r i b u t e d a l l over the c i t y t o restructure 
i t and develop i t s entrances. The importance of the f i r s t stage projects can 
Fig 6-1 The first stage of development 
plan for Medina's Roads 1945-50 
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Fig 6-2 The Second stage of development plan for 
Medina's Roads 1961-65 (Key to 
street lettering is in the text) 
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be proved by comparing the amounts of money expended compared with the 
money spent on second stage pro j e c t s . About S.R.65,09U>87l; (about £7,397,lli£ ) 
were spent on f i r s t stage projects and only S.R. 27,000,000 (about £3,068,182 ) 
were spent on second stage projects. This does not imply t h a t the schemes 
of the second stage were unimportant; they modernized Medina and gave i t 
an old/new look. In the second stage, two-way roads were b u i l t , although 
there are s t i l l some single lane roads i n Medina. Also, at t h i s stage of 
development, a one-way t r a f f i c system was established i n some streets such as 
Kdba, Bab Al-Koma and Siyyadah s t r e e t s , to reli e v e t r a f f i c congestion. 
Many streets constructed i n the two stages are asphalted, but there are 
s t i l l several unasphalted streets i n Medina, e.g. Al-Hashmiah s t r e e t , north 
of Koba Bridge, part of a street i n the Eastern Harrah, north of Abi-Zar s t r e e t , 
l i n k i n g Al-Matar street with Sayyed As-Shohada s t r e e t , and i n a street branching 
from the south eastern edge of Abi-Zar street t o l i n k w i t h Al-Matar s t r e e t . 
The road i n the bed of Bathan Valley was l e f t unasphalted, as i t l i e s i n the 
path of the Bathan Torrent. A f t e r a dam was b u i l t on i t s higher reaches, the 
lower reaches never flooded; the road i s s t i l l l e f t unasphalted as i t i s 
feared t h a t the t o r r e n t could return. This valley causes problems, as due 
to lack of a permanent water supply, i t cannot be used f o r water borne t r a f f i c , 
and i t i s thought unwise to spend money asphalting a road which would be washed 
away at. any time. I t appears that i t would be better t o construct bridges 
f o r t r a f f i c over the Bathan v a l l e y , at strategic p o i n t s , e.g. at the western 
end of Bab Al-Kama s t r e e t , and At-Tiar a l l e y t o make i t easier f o r t r a f f i c 
to reach Al-Juwaiziat and Al-Manshia areas, rather than b u i l d roads along 
the v a l l e y course. The course of the Bathan Torrent i s lower than surrounding 
areas, so another solution would be t o b u i l d a roof, which can then be used 
f o r t r a f f i c , thereby allowing more space f o r urban growth as was the case i n 
Damascus, on the course of Barada r i v e r . 
I t must be remembered t h a t the impact of a new road on a c i t y i s 
enormous. In 195Q-55 the Sultana road was constructed connecting the c i t y 
centre with the Royal Palace and holy shrines i n the north of Medina. As 
a r e s u l t of asphalting Sultana and Al-Matar roads during the above-mentioned 
period, many buildings were constructed along them, as the roads add more value 
t o the circumference by rendering i t more easily accessible t o the c i t y centre. 
I t can therefore be said that the construction of these roads influenced 
the growth of build i n g i n the north of Medina. Although there are some 
areas where streets were designed a f t e r b u i l d i n g had already taken place, as 
was the case i n the Harrat area, the shape of Medina today i s closely linked 
with the expansion of roads north and south of i t , where clusters of s e t t l e -
ments spread, f i n g e r l i k e , along the new asphalt roads outwards from the 
c i t y ' s main b u i l t up area. 
6.1 Traffic' Problems and Control: 
Medina i s a holy c i t y with an a g r i c u l t u r a l and trade environment. I t s 
t r a f f i c problems stem from t h i s , as i t i s a very productive area as well as 
housing many r e l i g i o u s r e l i c s . In 1972 Medina had approximately 137,000 
inhabitants. From a study of the population density, d i s t r i b u t i o n and so c i a l 
and economic s i t u a t i o n , i t i s estimated t h a t t h i s f i g u r e may r i s e i n the next 
twenty years to between 2f>0,000 and UOOjOOO.1 Population growth i s catered 
f o r by extending the area of development away from the c i t y centre and by 
development of new s i t e s . The growth of the c i t y i s accompanied by an improve-
ment i n l i v i n g standards, and consequently an increase i n the number of vehicles 
owned by those who can af f o r d to buy cars f o r f a s t transport t o the c i t y 
centre. I n an area l i k e Medina there i s increasing c o n f l i c t between pedes-
t r i a n s , vehicles and t r a f f i c , especially at pilgrimage times, and a l l require 
solutions. T r a f f i c problems are not due t o the congestion which can be seen 
i n metropolitans, but t o the c o n f l i c t between old and new c i t y structures, 
which have not, u n t i l now, received sound planning. 
Medina i s a regional centre where people come both t o work and shop, 
by car, and i n spite of the substantial r e l i e f afforded by the new roads 
there i s s t i l l pressure f o r road space, and car parking spaces i n the narrow 
inner area of the c i t y . A l l these problems a f f e c t the t r a f f i c system i n 
Medina, and are discussed below. 
6.1.1 T r a f f i f i Jams: 
One reason f o r t r a f f i c problems i n some streets i s poor planning; 
streets are narrow and winding, with projecting buildings which r e s t r i c t 
t r a f f i c movement. For examples i n Bab As-Shami area, although the s t r e e t 
was enlarged i n 1973t there are s t i l l two new buildings j u t t i n g out i n t o i t , 
impeding the flow of t r a f f i c i n f r o n t of the Royal Hospital (Plate 6 .1) . , and 
the s i t u a t i o n i s f u r t h e r complicated by cars parked i n the area. Long-term 
planning i s necessary t o ensure th a t new buildings f i t i n t c future plans f o r 
the c i t y , and avoid unnecessary wastage of public money. 
Not s u r p r i s i n g l y , the areas of t r a f f i c congestion at peak hours* are the 
major employment areas, such as Al-Manakha street and the areas around the 
great mosque at the time of evening prayers, when people are free t o v i s i t 
the mosque. There are no s t a t i s t i c s f o r t r a f f i c i n Medina, but personal 
fieldwork carried out i n 1972, showed Jj6U commercial passenger un i t s (PCU's) 
*** 
and I 4 I private PCU's were counted t r a v e l l i n g out of Medina during the 
morning rush hour (8.30 - 9 a.m.), v i a Al-Aribariah s t r e e t , while during the 
same period l£ 2 commercial PCU's t r a v e l l e d i n t o Medina. The number of PCU's 
going out of Medina was greater than those entering, as i t was the time of 
Hajj when most pilgrims and citi z e n s were leaving Medina t o go to Mecca (Fig.6.3) . 
In the centre of Medina ( i n Al-Manakha s t r e e t ) , 383 PCU's passed during h a l f an 
hour i n the rush hour, t r a v e l l i n g north-south; at the beginning of the f i n a l 
month of 1391 A.H. (January 1972), whereas only 17ii PCU's tra v e l l e d i n the 
opposite d i r e c t i o n over the same period. The main reason f o r t h i s i s t h a t the 
road t o Mecca can be joined from the south of Al-Manakha 3treet; as most 
pilgrims were leaving to go t o Mecca, so t r a f f i c i n that d i r e c t i o n was very 
There are three main peak hours i n Medina; i n the morning (8-9 a.m.) 
when people go t o work; afternoon (2 -2 .30 p.m.) at the end of the 
working hours i n government o f f i c e s ; when some workers return a f t e r 
lunch, and i n the evening (8 - 9p.m.) when traders and people working i n 
private employment f i n i s h work. From 12 -12.30 p.m. there i s an observed 
increase i n t r a f f i c , when labourers go f o r lunch and noon prayers. 
Commercial PCU's mean t a x i s , l o r r i e s , buses, jeeps and vans. 
Private PCU's are cars used f o r non-commercial purposes, normally very 
small cars. Two bicycles or motor cycles equal one passenger car u n i t . 
** 
*** 
• 
o D 
> Direction of traffic 
O 4 0 0 - 5 0 0 p.c.Us./half hou 
O 3 0 0 - 4 0 0 
O 2 0 0 - 3 0 0 
250 o 1 0 0 - 2 0 0 
metres 
Fig 6-3 A sample survey of traffic density and direction on the main road 
arteries through Medina (5/12/1391=1971, 8 3 0 - 9 - 0 0 a . m . ) 
heavy. The same i s seen i n Al-Matar s t r e e t , as f a r as Abi-Zar mosque, where 
t r a f f i c was about 321* PCTJ's f o r h a l f an hour (8.30 - 9 a.m.) i n an east-west 
d i r e c t i o n and only 255 PCU's f o r the west-east d i r e c t i o n over the same 
period. This s i t u a t i o n changed at the same street east of Abi-Zar mosque, 
where 277 PCU's passed i n ha l f an hour at the aforementioned time i n the 
west-east d i r e c t i o n , and only 185 PCU,s i n the east-west d i r e c t i o n . This 
could be because at Abi-Zar mosque, where Abi-Zar street j o i n s Al-Matar s t r e e t , 
many cars come from the east of Medina and round the great mosque, through 
Abi-Zar street t o Al-Matar s t r e e t , then outside the c i t y (on the Medina-Jeddah 
road i n the south, or to the a i r p o r t i n the north east). They p r e f e r t h i s 
r e l a t i v e l y longer journey to driving through the crowded c i t y centre, and 
sometimes are forced t o f o l l o w t h i s road i f t r a f f i c i s not allowed through 
the c i t y centre, especially at Hajj time. Therefore, cars coming from Abi-Zar 
street were added t o cars from Al-Matar s t r e e t , thus making the number of 
vehicles t r a v e l l i n g i n the east-west d i r e c t i o n greater than those t r a v e l l i n g 
i n the opposite d i r e c t i o n . An opposite s i t u a t i o n arose i n Al-Matar street 
east of Abi-Zar, mosque, where the number of cars coming from Bab A3-Shami 
street were added t o those coming from Abi-Zar s t r e e t , thus making t r a f f i c 
i n the west-east d i r e c t i o n heavier than that i n the opposite d i r e c t i o n . I t 
must be borne i n mind that these checks were made at Hajj time, when t r a f f i c 
t o the a i r p o r t was at i t s heaviest. 
Future t r a f f i c l e v e l s and movement can be calculated according t o 
the 1972 t r a f f i c pattern revealed by the above-mentioned fieldwork, but must 
also take i n t o account the increasing number of vehicle ownerships i n the 
c i t y , and the increasing number of pilgrims v i s i t i n g the c i t y by car. Altogether 
6,511 vehicles were licensed between 19U8 and 1972, and 6,168 vehicles between 
2 • 
1973 and 197li<> This means that the annual growth rate f o r vehicle ownership 
was 260ohh vehicles over the 25 years, while almost as many (3,081; per annum) 
were licensed i n only two years between 1973 and 197l|. This might be the 
r e s u l t of the government's tax reduction on cars, and the subsequent flow 
of Japanese cars t o the area. This does not give an exact p i c t u r e , as many 
cars i n Medina are licensed elsewhere, but they do give some idea of the 
increasing t r a f f i c problems faced by the c i t y . Pilgrims t r a v e l l i n g by land 
through Medina from Jordan, S y r i a and Lebanon, Palestine and Turkey, numbered 
approximately 1^ 3,966 i n 1971 and 56,299 i n 1972; t h i s increase was almost 
c e r t a i n l y accompanied by a corresponding increase i n the number of c a r s . 
These figures enable us to compile a ta b l e comparing t r a f f i c movement i n 
peak hours i n 1971 with those predicted f or 197U, as no data i s a v a i l a b l e 
for the pattern of t r a f f i c movement i n Medina. The increased t r a f f i c 
movement i n Al-Aribariah s t r e e t could be due to the location of new government 
o f f i c e s , and to a garage for ve h i c l e s t r a v e l l i n g to Jeddah or Mecca i n Al-
Aribariah s t r e e t i n 1972. The increase i n Al-Manakha s t r e e t i s due to increased 
t r a f f i c i n the centre of Medina. The assumed r i s e w i l l increase t r a f f i c con-
gestion at peak periods and increase the demand f o r parking spaces f o r private 
v e h i c l e s . I n the long term i t w i l l be necessary to f i n d a way to make best 
use of the s t r e e t s ; 'this does not mean widening s t r e e t s to carry heavier 
t r a f f i c , but finding the best way f o r t r a f f i c to have safety and comfort, 
as wide s t r e e t s are useless i f no parking f a c i l i t i e s are available f or the 
volume of t r a f f i c these s t r e e t s can carry. For example, i n Al-Matar s t r e e t , 
the road catering f o r t r a f f i c i s only h meters wioe i n each d i r e c t i o n , and 
t h i s i s c l e a r l y not wide enough, and i s l e s s than the estimated figure of 
•j 
375 PCU's for a 2k foot two-lane carriageway. As a primary solution, t h i s 
d i f f i c u l t y can be overcome by organised parking on s t r e e t s , i n order to 
minimise t r a f f i c obstruction. 
Table 6.1. T r a f f i c on some s t r e e t s of Medina during morning peak hours. 
1971: 197k : 
In Al-Aribariah Street 657 "191*0 
In Al-Manakha Street 557 817 
In Al-Matar Street (west of Abi- . 579 839 
Zar mosque). 
Source:- Fieldwork c a r r i e d out 19.1.1972 and expected increase f o r 197h. 
.j'.ji • . 
At normal times, especially i n spring, heavy t r a f f i c i s observed around 
sunset on the Al-Matar road, and on a road called Al-Khawajat (the road f o r 
non-Muslims l i n k i n g the a i r p o r t i n the north of Medina wi t h Abar A l l i n the 
west, where there are T.V. and Power Stations. Non-Muslims are not allowed 
t o pass through Medina). This i s the time when people normally take a 
pleasure drive with t h e i r f a m i l i e s , especially at weekends (Friday). From 
fieldwork carried out on 17 October 197U, i t can be said t h a t p r i v a t e cars 
comprised 68% of a l l t r a f f i c on t h i s road. I t would appear t h a t the construction 
of t h i s road, mainly f o r r e l i g i o u s reasons, took a great share of the budget of 
the Ministry of Transport and Communications, but proved very useful f o r the 
c i t y . As the centre of Medina grew, i t became more d i f f i c u l t t o negotiate 
so 81u6% of a l l l o r r i e s which formerly t r a v e l l e d through the c i t y ( i n 1971), 
now use t h i s f a s t e r road, which leads d i r e c t l y t o the main road t o Yanbu, 
Jeddah and Mecca. 
6.1.2 Car Parking: 
Car parking i s d i f f i c u l t i n Medinaj there are no pu b l i c o f f - s t r e e t 
or short-term car parks i n the c i t y , but there are several small parks f o r 
t a x i s (Fig.6.1i). A l l these parks are available at normal times, but some 
are closed at Hajj time, e.g. those at the north of the mosque and At-Tair 
a l l e y . Cars are prohibited i n Bab Al-Majeedi area at t h i s time and the 
companies responsible f o r pilgrims 1 transport used t o park t h e i r cars and 
buses at At-Tair a l l e y . At weekends, at the time of the ceremony of Friday 
prayer, the park i n the north of the mosque i s used f o r public car parking 
f o r a maximum of 31 cars. I t i s evident t h a t t h i s i s a very small number of 
parking spaces i n proportion t o the hundreds of cars flowing t o the area. 
There i s a r e l a t i v e l y large car park and s t a t i o n i n the west and north of 
the Maternity Hospital, f o r cars which t r a v e l t o Mecca, Jeddah, Tabuk, 
Qasim and Riyadh, but i t needs reorganising i n order t o accommodate more 
vehicles, and congestion i n t h i s park made i t necessary to f i n d a l t e r n a t i v e 
parking f o r the car3. I n 1972 part of the Authmanid railway s t a t i o n was chosen 
as a car park. Since 1965 several new t a x i firms have been established i n 
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Medina, now there are only two f i r m s , one i n the western end of As-Saha street 
and the other i n . Koba s t r e e t , where t a x i s can be ordered by telephone from any 
part of Medina, and w i l l arrive i n a very short space of time. Other parks f o r 
various types of vehicles are shown i n Fig . 6 0l+. Medina has two stat i o n s , or 
parks, f o r buses; one south of Al-Ghamama mosque f o r buses t o Koba, Aurwah and 
Sultana streets and the other i n the north of Al-Manakha street f o r people 
going t o Al-Matar s t r e e t . 
The problem i s t h a t there are no r e a l permanent car parks. For example, 
buses t o Al-Matar street park i n the west of As-Sultania square on the side 
of Al-Manakha s t r e e t ; u n t i l 1971 buses to Koba street parked at the north 
west of Al-Ghamama mosque; t h i s park was too small and caused heavy t r a f f i c 
congestion, so the buses moved and since t h a t date they have parked south of 
Al-Ghamama mosque. The narrow h i s t o r i c character of the streets accentuates 
the problem of on-street parking, which makes t r a f f i c movement even more com-
pl i c a t e d . Indeed, even i f such parks were available they could not cater f o r 
a l l vehicles wishing t o park, and i t would be very d i f f i c u l t t o leave or r e j o i n 
the t r a f f i c stream; often c o l l i s i o n s take place between cars and violence 
between d r i v e r s , which f u r t h e r affects t r a f f i c movement i n the more active 
areas. 
I f the type of incoming and outgoing vehicles i n Al-Manakha street was 
examined from the figures obtained during 1972 fieldwork, i t would be found 
that the majority i n both directions i s l i g h t vehicles ( t a x i s or private cars), 
which account f o r 210 PCU's i n h a l f an hour (8.30 - 9 a.m.) i n the north-south 
d i r e c t i o n and 78 PCU's i n the south-north d i r e c t i o n . The difference i n numbers 
may be due t o vehicles t r a v e l l i n g t o the extreme south of the c i t y or stopping 
w i t h i n the area. These figures give some idea of the congestion i n the c i t y 
centre and the necessity f o r car parks. I f we assume tha t h a l f the difference 
between incoming and outgoing vehicles from the north of the c i t y t o Al-Manakha 
street park there, the l o c a l authority could impose a charge f o r l i m i t e d time 
parking w i t h i n the area (e.g. Sp8/n) e i t h e r by the use of parking meters or 
public parks. Al-Manakha street has other sources of t r a f f i c flow from the 
south from Al-Anbariah, Koba and Darb Al-Janaiz st r e e t s ; i f we assume th a t the 
number of cars coming from these streets and parking i n Al-Manakha street i s 
s i m i l a r t o the assumed number of cars coming from the north, and the ordinary 
hours have half the t r a f f i c of peak hours, then the possible average revenue 
from parking charges would be Sp2,112 per peak hour and Spl,056 per ordinary hour, 
or about S.R.8U£ or £96 per workday, and approximately S.R.307,^ 07 or £3h,9hh 
per annum t o the l o c a l a u t hority. This estimate gives some idea of the benefits 
to the l o c a l authority from the construction and organisation of parking areas 
i n the central area, and also reduces t r a f f i c congestion^ as no free parking 
w i l l be available, and drivers w i l l not waste time d r i v i n g round looking f o r 
a space at the curbside. Another side e f f e c t w i l l be fuel-saving and other 
vehicle running costs, as there w i l l be less stopping and s t a r t i n g of vehicles 
i n the f r e e l y moving t r a f f i c 
The increase i n the number of vehicles which resulted from the r i s e 
i n population, and consequently of car ownership, was one reason f o r changes 
i n land use, but i t appears that vehicles are m u l t i p l y i n g at a f a s t e r pace 
than road improvements, which brought about the urban road programmes. 
Therefore, the demand f o r parking spaces w i l l only increase; u n t i l public 
parks can be planned, constructed and ready f o r vse i n Medina, i t i s v i t a l t o 
reorganise the present parking s i t u a t i o n . The only other a l t e r n a t i v e would be 
to reduce the number of cars on the roads by increasing car tax and road tax 
or making i t harder t o obtain a dri v i n g licence. This solution seems t o be 
impractical as i t would penalize car ownders who do not use the c i t y centre 
at peak times. Another solution which would be hard to enforce, would be t o 
impose a tax only on those who use the c i t y centre. I t would appear t h a t the 
f i r s t s olution i s more p r a c t i c a l , and those who do not often use the c i t y 
centre streets would have t o make sacrifi c e s f o r l i v i n g i n the urban area in-
order t o relieve the problem of congestion. 
I t would be h e l p f u l i f the short-term parking system used i n Medina, 
especially near the mosque and close t o the major shopping and business areas, 
could be controlled by hourly p r i c i n g , thus f o r c i n g drivers t o l i m i t t h e i r stay. 
This method could deter some dr i v e r s , and may even induce some t o s e l l t h e i r 
cars, thus reducing vehicle ownership and helping the growth of public 
transport f a c i l i t i e s . These car parks could then be available f o r short-term 
stays, and not f o r people using t h e i r car t o t r a v e l t o work. Long-term car 
parks should be s i t e d f u r t h e r away from the c i t y centre, thus freeing the 
narrow streets from parked cars, f o r moving t r a f f i c . 3h the f u t u r e , when the 
CBD expansion reaches Al-Matar street i n the north and Al-Jedayydah i n the 
south, i t w i l l be enclosed by a r i n g road and these parks w i l l cater f o r 
t r a f f i c which might not be allowed i n the c i t y centre,.thus making i t easier 
f o r the heavy flow of pedestrians v i s i t i n g the great mosque and the c i t y centre 
shops. Drivers can proceed from these outlying car parking areas t o t h e i r 
destinations i n the c i t y centre either on foot or by bus, when buses are 
available. 
Table 6.2 was compiled from data obtained during fieldwork (l6 - 20 
September 197h)j i t shows the number of cars parked during working hours on 
open spaces and curb sides (see Fig.6 .£), and gives some idea of the length 
of stay of parked vehicles (mostly long periods) especially i n the mornings 
i n the c i t y centre. Zones 1,2,3,^,6 and 8 have more parked cars during the 
morningj i n zone 1 t h i s i s mainly due t o early shoppers i n the busy market; 
zone 2 i s used by workers i n nearby government o f f i c e s , and zone 3 i s the 
locatio n of the buildings of the main court f o r Medina d i s t r i c t . Zone £ i s the 
s i t e of the o f f i c e of the Saudi A i r Service and the Cemetery, which has many 
v i s i t o r s . The two main banks are situated i n zone 6, and these work u n t i l 
1 p.m. Zone 8 i s the location of the T r a f f i c Office b u i l d i n g . Most of the 
aforementioned o f f i c e s only work between 8 a.m. and 2 p.m., and the number of 
cars parked during these hours i s high. In contrast, the t o t a l number of 
parked cars dropped during the evening work hours, but numbers varied between 
zones. Numbers were highest i n zone 5 during t h i s period, as cars are parked 
here by people v i s i t i n g the mosque t o perform the evening prayers, while at 
dawn or noon prayer times, most people are either sleeping or at work. 
V i s i t o r s t o the Hoyal Hospital park i n zone 7 during the evening, but i n the 
heavy morning t r a f f i c there are fewer spaces available near the h o s p i t a l . 
Fig. 6-5 Parking zones in open spaces and on 
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Table 6.2. Vehicle Parking on Open Spaces and on Main Streets 
i n Medina, 16 ~ 20 September, 197k. 
Car Parking 8.00 a.m. - 1.00 p.m. £.00 vim. - 9.00 p.m. 
Zone: 
1 
2 
256 13* 
60 
35 
58 
121 
152 
h 
3 
ii 
5 
6 
201 
100 
7 
8 
95 
93 
278 
106 
165 
Total 1,165 652 
There i s no system of parking, no lines define parking spaces, and careless 
parking often r e s u l t s i n one car taking up enough space f o r two? t h i s means 
that parking i s haphazard, and reduces the speed of t r a f f i c manoeuvring ttese 
badly parked vehicles. The table also showed the main areas which urgently 
need space reorganisation. 
I f we look at zone 6 i n Al-Manakha s t r e e t , which has been used as an 
example previously, we could estimate the possible revenue of cars parked 
f o r long periods t o be about S.R.172 or £20 per working day, and S.R.62,608 or 
£7,115 per annum; i t i s clear that i t would be more l u c r a t i v e to organise the 
area f o r short-term parking, where revenue would be higher than f o r long-term 
parking i n t h i s busy area. 
3h future i t would probably be better- i f most t a x i parks were closed, and 
t a x i firms which have t h e i r own parks took over t h e i r jobs; at present t h i s 
i s not p r a c t i c a l , as many people.have no pri v a t e phone, and as there are no 
public telephones available, i t would be d i f f i c u l t t o summon a t a x i . A 
bet t e r solution would be t o convert some of the t a x i parks i n t o t a x i ranks, 
especially i n the busiest areas, and t h i s would overcome any congestion 
caused by t a x i s . This system could be applied near the government o f f i c e s i n 
Al-Anbariah quarter and hear the hospitals i n Bab As-Shami quarter. Parking 
areas f o r sand and dust l o r r i e s could be removed from the c i t y centre e n t i r e l y 
and consolidated i n t o one area outside the c i t y , enquiries being made by 
telephone. 
At Al-Aribariah quarter, which i a the location of the government o f f i c e s , 
there i s a car park accommodating only lkO cars; about l,5>j?0 people are 
employed i n these o f f i c e s , and i t i s apparent that t h i s parking area i s too 
small. Unlike western c i t i e s personal communication i n business i s of great 
importance, and t h i s results i n many more indiv i d u a l s v i s i t i n g the area. 
Between the hours of 8 a.m. and 2 p.m. i t i s impossible f o r v i s i t o r s t o these 
o f f i c e s t o f i n d parking space; i t would, however, be possible f o r t h i s car 
i 
park to be extended, as an abandoned rocky area t o the south could be l e v e l l e d 
o f f . Another car park f o r short-term parking could be established north of 
the secondary school, only 2fj0 m. from these o f f i c e s , and t h i s could be used 
by people v i s i t i n g the o f f i c e s on business. In 1972 a parking area was estab-
lished i n the old railway s t a t i o n f o r t a x i s t r a v e l l i n g to Jeddah or Mecca, 
but t h i s does not relieve the problem of public parking, and could i n f a c t , 
throw a f u r t h e r load on the t r a f f i c i n the area. 
In 1971» Robert Matthew Company suggested nineteen proposals f o r parking 
i n open parks and on the s t r e e t s . ^ Some of these parks are already i n use, 
e.g. those of Bab As-Shami and Al-Manakha s t r e e t s , while the remainder w i l l 
not be available f o r quite some time. When these parks are complete they w i l l 
a l l e v i a t e the parking problem, although t h e i r maxJjnum capacities seem low 
compared with other c i t i e s . The three small car parks close t o the. market 
w i l l only accommodate £6 vehicles, w i t h averages of 18.7 vehicles i n each park, 
and t h i s r e f l e c t s the small size of these car parks compared t o those i n other 
c i t i e s and i n r e l a t i o n to the needs of Medina i t s e l f . The problem of parking 
i n Darb Al-Janaiz area was solved by l e v e l l i n g o f f a r e s i d e n t i a l area t o be 
used as a car park; i t i s the largest public car park i n Medina, with an area 
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of approximately £,000 m. , and has been i n use since 197lu Many v i s i t o r s t o 
the great mosque who are unable t o park on i t s northern side use t h i s car 
park (near the southern side of the mosque). A multi-storey car park on t h i s 
s i t e would be of great benefit t o the area. 
6.1.3 T r a f f i c Control; 
T r a f f i c i s controlled i n two way streets and at road junctions, and t h i s 
helps t o relie v e t r a f f i c congestion i n the c i t y . Several methods of t r a f f i c 
c o n t r o l have been t r i e d i n Medina, but the most successful i s s t i l l the 
policeman. A wooden box was f i r s t erected where the policeman sat; t h i s was 
l a t e r replaced by a concrete t r a f f i c box, and l a t e r t r a f f i c towers were used 
(Plate 6.2). T r a f f i c l i g h t s have been used on main streets i n Medina since 
1962; 51 sets of signals operate at 17 junctions throughout the c i t y (Fig . 6 .6 ) 
and i n addition, i r o n t r a f f i c boxes with glass windows have been erected at 
junctions with no t r a f f i c l i g h t s , replacing the old wooden and concrete 
t r a f f i c boxes. Unfortunately, neither the t r a f f i c towers nor the i r o n boxes 
could e f f e c t i v e l y c o n t r o l t r a f f i c at these junctions, and the policeman often 
had t o leave the box and come down t o the street t o organise the t r a f f i c . The 
boxes were not constructed to any set plan, and would have been b e t t e r s i t e d 
at important junctions, and manned by two policemen, so th a t i n the event of 
a disturbance of very heavy t r a f f i c , one many could remain on duty or shelter 
from the hot sun i n summer or very severe cold i n winter, whilst the other 
came down from the box t o sort out the t r a f f i c . 
The t r a f f i c l i g h t s used i n Medina are old fcshioned, and only two l i g h t s 
can work together; therefore, i n an area where there are more than two t r a f f i c 
l i g h t s , t r a f f i c w i l l become confused. In p a r t i c u l a r , the t r a f f i c l i g h t s at 
the point where Al-Manakha st r e e t joins As-Sihami s t r e e t , very l i t t l e t r a f f i c 
can be handled before vehicles b u i l d up at another point as f a r away as 
Bab As-Shami Fountain, 200 m. north of the t r a f f i c l i g h t s . The t r a f f i c 
l i g h t at the fountain holds the cars, while those at As-Sihami/Al-Manakha 
streets allow cars to proceed; consequently, t r a f f i c jams b u i l d up i n t h i s 
small area. I f the t r a f f i c l i g h t s at the fountain allowed cars t o move, then 
the l i g h t s at An-Najah School on the other end of Bab As-Shami street would 
hold them up and cause severe t r a f f i c jams. This i s f u r t h e r complicated by 
everyone wanting t o cross f i r s t , and cars using the road around the fountain 
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as a roundabout, cause t r a f f i c jams which cannot be relieved u n t i l a policeman 
comes t o sort i t out. These t r a f f i c jams are a frequent sight at peak h o i r s , 
and i t would appear that the only solution i s to i n s t a l l automatic t r a f f i c 
l i g h t s as was done i n Riyadh and Jeddah. A second, but longer term s o l u t i o n , 
would be to construct proper roundabouts and give instru c t i o n s on the proper 
use of these roundabouts via radio and t e l e v i s i o n . 
Road conditions make i t hazardous f o r pedestrians, and the s i t u a t i o n 
w i l l become worse before any attempts are made t o improve the s i t u a t i o n . Cars 
drive s t r a i g h t along streets and there are no pedestrian crossings; the 
busiest time of pedestrian a c t i v i t y i n the c i t y centre and around the great 
mosque i s the time of prayer ceremonies, which take place four times d a i l y . 
During the f i f t h prayer ceremony, at dawn, there i s v i r t u a l l y no t r a f f i c . 
The areas of greatest congestion of both cars and pedestrians are at the 
western end of Al-Ayniah s t r e e t , where many people coming from the western 
square of the mosque have t o cross Al-Manakha street t o reach the western area 
of Al-Manakha quarter. Streets and pavements are narrow here (6m. f o r one 
d i r e c t i o n of the s t r e e t and 120 cm. f o r the pavement) and great congestion 
occurs. People are only able t o move very slowly and are very close t o engine 
noise; t h i s encourages them to take r i s k s crossing the road. In Bab Al-Majeedi, 
pedestrians have great d i f f i c u l t y crossing from the square i n the north of the 
mosque t o Bab Al-Majeedi street due t o heavy t r a f f i c i n both directions, between 
As-Saha or As-Sunbuliah streets. In 1972 the government offic e s were re-located 
i n Al-Aribariah ar.ea, and the r e s u l t i n g heavy t r a f f i c made i t very d i f f i c u l t 
f o r pedestrians t o cross the eastern end of Al-Anbariah s t r e e t , where t r a f f i c 
t o Koba area and t o or from Al-Manakha area converges. 
Reducing t r a f f i c on a l l roads may be impossible, but a solution must be 
found t o allow t r a f f i c to move smoothly on some routes i n order t o speed up 
the flow of t r a f f i c and ensure the safety of pedestrians. Policemen are often 
positioned at the western end of Al-Ayniah street t o help pedestrians cross 
Al-Manakha s t r e e t . At Hajj time, cars are prohibited i n the areas around the 
great mosque, but i t i s not viable f o r the rest of the year, as people wish t o 
get as close t o the central area as possible. T r a f f i c r e s t r i c t i o n s i n some 
areas must be c a r e f u l l y planned t o improve conditions f o r pedestrians. For 
instance, t r a f f i c i s not banned i n As-Saha s t r e e t ; i t could be banned as f a r 
as the cross roads leading t o As-Sihami street where t r a f f i c flows can be 
diverted. This w i l l give easier access to the great mosque, cars w i l l be 
able t o get t o As-Sihami street without the necessity of turning i n the 
opposite d i r e c t i o n along the same s t r e e t , i . e . t o operate a one-way system i n 
As-Saha s t r e e t , with t r a f f i c only allowed i n the western h a l f , and the othsr 
h a l f becoming a pedestrian p r e c i n c t . F u l l consideration should s t i l l be 
given t o the parking needs of the area; As-Sunbaliah street i s short i n 
comparison with As-Saha s t r e e t , and i s f u l l of shops; closing t h i s street t o 
t r a f f i c would not only improve safety, but also trade, as shoppers w i l l be more 
w i l l i n g to shop where they can cross the road without endangering t h e i r l i v e s . 
Zebra crossings, bridges or underpasses on a l l roads would also improve pedes-
t r i a n safety, and the following locations would be good positions f o r such 
crossings (see Fig.6 .6 ) : - Al-Mahakha st r e e t to j o i n the western end of A l -
Ayniah street with the eastern side of At-Tiar a l l e y ; Bab Al-Majeedi area at the 
eastern end of As-Saha street or a t the western end of As-Suribuliah street 
(there i s no need f o r t h i s i f the area i s pedestrianised as previously sugg-
ested), and i n the eastern end of Al-Anbariah s t r e e t . Two pedestrian bridges 
could also be placed i n the market area, one over the streets between the 
south of Al-Ghaaiana mosque and the northern end of Al-Khan (meat and vegetable 
suq) which i s the junction of the roads from Al-Anbariah and.Koba areas, and 
where crossing i s extremely dangerous, especially at peak hours. The construction 
of such bridges would r e s u l t i n increased safety f o r pedestrians; streets 
such as Bab As-Shami and Abi-Zar would benefit from the construction of 
zebra crossings, as t r a f f i c i s less heavy i n these st r e e t s . 
The l o c a l authority hoped, by the demolition of some loggias and arcades 
i n Al-Ayniah street and Al-Habbabah suq, t o prevent people from displaying 
t h e i r goods there and allow more space f o r pedestrians, while i n Al-Manakha 
s t r e e t , pedestrian movement on narrow pavements (only 120 cm. wide) i s 
r e s t r i c t e d by the trees placed i n the middle of the pavement, which only 
allow one person to pass. These trees, o r i g i n a l l y planted t o provide shade 
and improve the appearance of the s t r e e t , now actually impede the movement 
of pedestrians; i t appears that i t would have been b e t t e r t o have l e f t 
the loggias to provide shade and r e s t r i c t i v e regulations enforced forbidding 
display of goods there, while the trees should have been planted i n the 
central reservation of the street where t h e i r overhanging branches would 
have provided shade t o the pedestrians on the adjacent pavement, which would 
then be l e f t free. 
Parts of the old c i t y , although invaded by motor cycles or bic y c l e s , have 
t r a f f i c - f r e e areas which cannot be penetrated by vehicles. A glance at any 
of the relevant transport maps of the c i t y w i l l show the absence of any 
f a c i l i t i e s f o r transport, e.g. parking areas and bus stations. This i s 
evident i n Al-Aghawat quarter and Zarwan Avenue. Before 1950 i t was d i f f i c u l t 
f o r cars to gain access t o the old c i t y , but the project of enlarging the 
great mosque changed t h i s s i t u a t i o n and many of the old areas were opened to 
t r a f f i c , and the entrances t o Houshes were enlarged t o give easy access t o 
emergency vehicles; small jeeps were used as f i r e engines to f a c i l i t a t e 
easier access through the narrow s t r e e t s . The main problem of the old 
central area, now the CBD which has t r a f f i c free areas (e.g. Al-Ayniah 
s t r e e t , Al-Kammasha and Al-Habbabah suqs) are delivery and c o l l e c t i o n of 
goods. I t i s necessary to re t a i n the given access t o service vehicles 
without destroying the h i s t o r i c a l features of the remaining old bazaar. 
This could be achieved by giving access to service vehicles, f o r a l i m i t e d 
period, t o streets wide enough, such as Al-Ayniah s t r e e t . In streets too 
narrow t o allow entry (e.g. Al-Kammasha suq) service vehicles should be 
allowed f o r l i m i t e d parking at off-peak hours (e.g. 9 p.m.) as near to the 
suq as possible, the goods being transferred to the shops by porters or 
t r o l l e y s . This i s a feasible proposition as shops remain open u n t i l 9 p.m., 
and the extra h a l f an hour required f o r t r a n s f e r r i n g goods would not be a 
great hardship t o s t a f f ; t h i s system could change the working day of 
transport workers and create more noise i n what i s now a quiet period of 
the day, but the area i s almost t o t a l l y taken up by shops and there are 
few residences nearby. This system could bs of great benefit t o traders 
and l o c a l t r a f f i c , and i t would be preferable from the townscape, but 
would require c a r e f u l planning on a l l sides, and co-operation between traders, 
l o c a l a u t h o r i t i e s (especially the t r a f f i c o f f i c i a l s ) and vehicle owners i n 
order to make i t work. 
6.2. Public Transport; 
At present Medina has a bus service on f i v e routes, as shown i n Fig.6<,7» 
The bus service t o Al-Matar street has developed recently (since 1°6U) due 
t o the increasing number of people s e t t l i n g i n Al-Matar street and the 
Eastern Harrah. The busiest service i s that t o Koba s t r e e t , a popular 
r e s i d e n t i a l area and one a t t r a c t i n g many afternoon and evening v i s i t o r s 
t o the coffee houses. Apart from Hajj time, the average number of buses 
moving to Koba street i s approximately 30 per day. On Al-Matar street the 
number i s smaller, only about 12* per day. On Sayyed As-Shohada and Aurwah 
streets buses do not operate a regular schedule, as services vary according 
t o demand and i t i s impossible to give accurate f i g u r e s . On Sultana street 
the l i n e becomes busier during the afternoon when people v i s i t the zoo. 
A l l routes become more active at Hajj times, especially Sultana, Sayyed As-
Shohada and Koba s t r e e t s , where there are ancient mosques and tombs t o v i s i t . 
I t appears that areas with h i s t o r i c buildings and large populations are 
normally provided with a bus service, but t h i s i s not always the case, as 
there are areas of high population d i s t r i b u t i o n on the o u t s k i r t s of the c i t y 
without a bus service. For example, Al-Awali area (2,286 inhabitants, or 
3,2% of the c i t y ' s population) has no bus service, while Sayyed As-Shohada 
area (1,282 inhabitants, or 1.8$ of the c i t y ' s population according t o the 
1962 Census) i s provided with buses. This can be a t t r i b u t e d t o the poor 
urban development i n Al-Awali,as there i s no demand f o r t h i s kind of 
service. Most of the population of Al-Awali are farmers, and almost a l l 
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have t h e i r own transport (carts or vehicles) t o t r a n s f e r t h e i r goods t o 
the centre of the c i t y , whereas Sayyed As-Shohada area i s more densely 
b u i l t up and the shrine i s a great a t t r a c t i o n t o v i s i t o r s , and makes the 
area more a t t r a c t i v e f o r the provision of a bus service. 
Passengers board buses e i t h e r at the bus s t a t i o n or at any point on the 
curb side; fares are paid by everyone and passengers may disembark at any 
point along the route. Although car ownership trebled over the l a s t ten 
years (196I4. - 197U) when i t stood at 3.1 p r i v a t e cars per 100 population, 
bus services are s t i l l improving. This i s confirmed by the f a c t t h a t a new 
bus service has been established t o Al-Matar s t r e e t , and the other routes 
are becoming busier. Public transport has therefore made many locations 
more rea d i l y accessible than ten years ago. For example, the Eastern Harrah, 
which are s e t t l e d by labourers, the majority of whom have no p r i v a t e cars, 
i s now served by the Al-Matar l i n e . As has already been mentioned, public 
transport suffers from a lack of parking space; the f a c i l i t i e s must be 
improved and terminals relocated i n r e l a t i o n t o r e s i d e n t i a l , market and 
employment centres, to maintain the f i n a n c i a l solvency of public transport. 
I f these two l a t t e r points are taken care of, public transport would be 
b e t t e r able t o compete with p r i v a t e transport. Another boost could be 
obtained i f mini-buses were used on some routes, t h i s would not only solve 
some of the parking problems, but also speed up some of the journeys. 
I f the formula: Tc =anU+ BM + TL + S of the l i n e - h a u l system,^ i s 
applied here, i t would give a t o t a l passenger cost of S.R.l.li f o r a bus 
and S.R.2.3 f o r a t a x i , f o r a one way journey. As the bus routes are almost 
a l l of s i m i l a r distance (about 3 fin. with the exception of Al-Matar road, 
where the distance i s l i i Km.), the formula was applied on Koba l i n e , as i t 
i s the busiest. To reach the previous estimate, a l l the following points 
were taken i n t o account - number of buses, miles t r a v e l l e d during one year, 
road s t r u c t u r a l costs, vehicle costs and the population of the area, but 
even w i t h these considerations, the results are no more than an approximation. 
Too l i t t l e data i s available, and analysis i s mainly based on personal 
estimates, nevertheless one can get some idea of the p o s s i b i l i t y of buses 
competing with t a x i s as the most economical form of transport. 
Medina has no public stations f o r t a x i s , as are found i n c i t i e s such as 
Riyadh where the t a x i drives o f f only when i t has a f u l l load of passengers. 
For i n t e r n a l journeys w i t h i n Medina, a passenger normally has to pay the 
cost of the whole t a x i journey, whereas i f a bus service was regularly 
available, he need only pay f o r the seat he occupies. 
6.3 Telephone and Radio Communications; 
Medina has had telephone communications since 1896,^ connecting i t 
w i t h the main towns of Damascus, e.g. Al-Ula, Tabuk and Amman. I n 1906 a 
second l i n e connected Medina with small towns as f a r as Damascus, e.g. 
Al-Hafira, Bowat and Al-Bowinah and according t o A l i Hafiz, there was a 
small 5>0-line telephone exchange i n 1915 outside Bab As-Shami (the northern 
gate of Medina) which was used by the Authmanid arrays In Hashmid times 
(1918) the telephones were i n s t a l l e d i n the government offic e s and by 1925 
(the beginning of the Saudi reign) the old machines were replaced by new 
ones. In 1925 there were 21 telephone exchanges each with 100 l i n e s j at 
that time there were 1,890 numbers i n use, of which were o f f i c i a l and 
the remainder f o r p r i v a t e subscribers. I n 1956 the wireless telephone was 
i n s t a l l e d i n Medina, and by 1972 an automatic telephone exchange was i n 
operation and coaxial cable ran between Medina, Tanbu, Jeddah, Mecca and 
At-Taif f o r dire c t communication. In 1972 there were 3,737 telephones i n 
g 
use i n Medina. 
The figures i n the l a s t paragraph give an idea of the growth of the 
telephone services i n Medina, and the l a s t f i g u r e of e x i s t i n g l i n e s seems 
low, as there i s one telephone f o r every 36.7 f a m i l i e s , while i n Riyadh 
there i s one telephone f o r every 19.7 f a m i l i e s . This does not mean tha t 
the people of Medina are less aware of the importance of t h i s means of 
communication, but points t o the slow growth of the service, which results 
i n a shortage of l i n e s . This i s f u r t h e r confirmed by the long waiting l i s t 
of prospective subscribers. In contrast, i n 1923>, not a l l the e x i s t i n g 
l i n e s were i n use as subscriptions were high f o r the economic standard of 
that period, i n addition t o the a t t i t u d e of family heads towards allowing 
the women i n the family t o speak to strangers, but t h i s a t t i t u d e has been 
somewhat modified of l a t e . 
-6 i'li* Conclusion: 
From the previous study no very clear picture has been given of road 
congestion; the main reason being t h a t existing data makes i t impossible t o 
give f u r t h e r d e t a i l . The s i t u a t i o n with regard t o i n t e r n a l roads i n Medina 
i s the necessity of providing parking areas. In the c e n t r a l area, near the 
market, there i s a t r a f f i c problem since service vehicles require access 
t o shops. Waiting and loading r e s t r i c t i o n s are d i f f i c u l t t o enforce and 
some drastic and permanent t r a f f i c management techniques are required. The 
problem of space should not be ignored as i t i s d i f f i c u l t t o c o n t r o l 
t r a f f i c i n t h i s area due t o lack of space. Parts of the market have moved 
from i t s old s i t e t o another s i t e , thus allowing more room f o r a car park 
adjacent t o the market, but there i s s t i l l a lack of car parks i n the c i t y 
centre. The great mosque has been p e r i o d i c a l l y 8'nlarged, and t h i s has 
forced people t o b u i l d t h e i r houses outside the old c i t y , and led t o r e -
organisation of the plan of Medina. Many streets were enlarged, but i n 
some parts f u r t h e r widening i s not possible. For example the southern end 
of Al-Manakha street has been widened several times i n the area between A l -
Ghamama and Abo-Bakr mosques, but these are h i s t o r i c a l l y important mosques 
and i t i s not reasonable t o demolish them i n order t o f u r t h e r widen the 
s t r e e t . A b e t t e r solution would be to give p r i v a t e vehicles p r i o r i t y over 
service vehicles especially at peak t r a f f i c periods (e.g. early morning or 
l a t e evening) and t h i s could reduce pressure on t h i s narrow s t r e e t . 
Opportunity f o r providing more parking space i n the c i t y i s very 
l i m i t e d , as space i s needed f o r business and r e l i g i o u s purposes. I t may, 
1 9 8 . 
however, be possible t o reorganise parking areas t o increase t h e i r 
capacity, e.g. the new park which replaced the old f r u i t market could be 
converted t o a multi-storey car park, and a s i m i l a r park could be constructed 
to replace the parking area south-east of Abi-Zar steeet. 
The l a t t e r , being east of the present CBD, and w i t h i n easy walking 
distance, would be more convenient t o d r i v e r s , but as i t i s f u r t h e r from the 
western side of the CBD, where meat and vegetable and other suqs are s i t -
uated, the former park would have t o be developed t o serve these suqs. Some 
r e s t r i c t i o n s could be introduced i n easy stages on the movement of delivery 
vehicles, i n order t o estimate the benefits derived from t h i s form of t r a f f i c 
c o n t r o l , and b e t t e r communications between the t r a f f i c o f f i c e and the public 
via radio and TV i s necessary t o help drivers make best use of roads withi n 
the c i t y centre, e.g.. by di v e r t i n g drivers on pleasure t r i p s away from the 
c i t y centre, thus leaving the roads there free f o r those with business i n 
the c e n t r a l area. 
When a clear picture of the chaotic planning of the c i t y emerges, i t i s 
evident that Medina can benefit from observing countries where cars have 
been used f o r a long time. Although the present rate of car ownership i n 
Medina 3.1 per 100 population i n 197^, only s l i g h t l y lower than the f i g u r e 
of 3 per 100 population f o r the whole of Saudi Arabia) had been reached i n 
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the United States i n 1917 and B r i t a i n i n 19l;£ , car ownership i n Medina 
can expect t o reach the United States f i g u r e of approximately 28 cars per 100 
population ( l 9 6 l ) i n approximately Hi years, at the present rate of growth. 
I t i s obvious t h a t a t o t a l l y new concept i n the design of the c i t y i s 
necessary t o meet the demands f o r good parking f a c i l i t i e s , and rapid 
t r a f f i c movement i n a pleasant environment. I t should not f o l l o w the system 
of western c i t i e s i n d e t a i l , as t h i s might lead t o demolishing the h i s t o r i c 
parts of the c i t y , nor should special shopping hours be established i n the 
trade areas (e.g. closing a l l shops i n the early evening),as t h i s would 
create a pattern t o t a l l y d i f f e r e n t to other Middle Eastern c i t i e s , and 
leave shopping areas dead during the evening. I n f u t u r e , any new shopping 
areas outside the c i t y centre should have a parking area corresponding t o 
(, 
i t s shopping area. 
Better f a c i l i t i e s f o r parking buses would encourage the general public 
t o use them i n preference t o t a x i s ; t h i s w i l l almost c e r t a i n l y reduce the 
number of t a x i s , and leave areas now used f o r t a x i parks free f o r private 
cars. Buses save money as they are a much cheaper form of transport, e.g. 
a bus passenger pays approximately 3 pence, compared t o 20 pence f o r the 
same journey by t a x i . Capital investment i s also less f o r buses; a mini 
bus costs about S.R.l6,000 or about £1,812 on average, while the American 
car which most people p r e f e r costs S„R<. 26,000 or about £2,95U, a saving of 
5>0$ and more passengers are conveyed i n fewer buses, bringing even greater 
savings. 
I t i s evident that developments i n transport have brought about great 
s o c i a l changes, and people are enjoying the freedom which modern transport 
brings. They have found a new form of enjoyment i n d r i v i n g f o r pleasure 
and having a more convenient, modern l i f e s t y l e . 
Communications between Medina and other c i t i e s i n Saudi Arabia and the 
whole world were speeded up with the construction of the automatic telephone 
exchange, but i t i s obvious t h a t there i s an urgent need t o expand t h i s 
system t o provide l i n e s f o r people who are denied t h i s important means of 
communication. The improved forms of telecommunication reduced the former 
need f o r face-to-face contact and thus, made i t easier f o r the public t o 
summon t a x i s ; i t would be b e n e f i c i a l i f the same procedure were adopted 
f o r l o r r i e s . These vehicles could then be parked away from the c e n t r a l 
area and summoned by telephone when they were required. 
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Plate 1.3 The ground f l o o r of t h i s building i s 
constructed from stone and the f i r s t 
f l o o r from concrete. 
Plate 2.1 The explosion of water i n the Ayn A j -
Jadidah area, due to the saturated land 
between t h i s area and the Aqul dam.( 
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plate 2.2 The ancient Asim dam. 
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Plate 2.3 (a) The A l - Ghorghaz. 
(b) The As-Sakiah. 
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Plate 2.4 The As-Saniah. 
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Plate 2.5 One of the Ayn Az-Zarqa watering places 
with recently bricked-up s t a i r s . I t s 
taps can be used f o r ablution, as i t 
i s near Abo-Bakr mosque. 
Plate 2.6 Openings along the subterranean 
canal used f o r cleaning purposes. 
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Plate 2.8 Traditional pottery jars which 
were used f o r storing and d r i -
nking purposes i n Medina. 
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Plate 4.1 The roof of the old mosque has 
cupolas, and the new part dat-
ing from the 195°'S has a f l a t 
roof. 
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Plate 4.2 The gate of the Housh 
Plate 4.3 At-Takiah Al-Masriah: A Turkish 
style b u i l d i n g . 
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Plate 4.4 The f o r t of Bab As-Shami 
before destruction 
Plate 4.5 The buildings erected i n 
place of the f o r t of Bab 
As-Shami. 
Plate 4.6 The widening of the Housh 
entrances by p u l l i n g down 
t h e i r gates. 
Plate 4.7 Modern main streets 
penetrate the old 
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and change the 
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Plate 4.8 The government o f f i c e buildings 
Plate 4«9 Al-Ghamama mosque has the effe 
d i v e r t i n g t r a f f i c to the west. 
Plate 5.3 Traditional manufacturing ( l o c a l 
sandals) i s s t i l l carried on i n 
small shops. small  
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Plate 3*2 At the present time pottery manufacturing 
i s struggling to survive i n Medina. 
Plate 6.1 The buildings i n Bab As-S hami street 
which complicates the t r a f f i c flow. 
Plate 6.2 The development of t r a f f i c boxes used i n Medina since 1944. 
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